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INTRODUCTION 



The Burroughs B 2500/B 3500 Systems offer a 
totally integrated hardware /software design that 
incorporates monolithic, solid-state circuitry and 
high-speed disk capabilities, along with years of 
experience in the art of machine/man interface to 
create an unparalleled system for the dollar invest- 
ment involved. The B 2500 and B 3500 Systems 
are completely compatible in either direction, with 
the basic differences in the two systems being in- 
ternal speed, maximum peripheral component 
capacity, and maximum memory capacity. Because 
of these slight differences, the statements con- 
tained within this manual apply to both systems 
unless otherwise noted. 

The B 2500 and B 3500 Systems are charac- 
ter-oriented toward business and data communica- 
tions applications. They consist of highly efficient 
modular hardware/software, plus a wide range of 
exceptional peripheral devices that fulfill the 
sophisticated requirements involved to solve the 
data gathering and immediate response require- 
ments that confront data processing installations 
today and in the near future. 

This new level of computer responsiveness to busi- 
ness, as well as scientific problems, is available to 
even the smallest organization with a requirement 
for electronic data processing. Speed and flexibility 
are the key words which describe these systems. To 
support this statement, Burroughs offers: 



Extremely fast hardware speeds, some mea- 
sured in billionths of a second. 

The ability to do many unrelated jobs at the 
same time in a truly multiprocessing mode 
and to continue doing them without inter- 
ruption, even if a rush job is dropped in on 



the spur of the moment. Multiple compila- 
tions of COBOL symbolic programs, along 
with multiple compilations of FORTRAN, or 
any other mix, can be accomplished in the 
same run with operational programs. 

c. An unprecedented degree of self-regulation in 
low cost computer systems. 

d. Programing so simple that it can be started 
by one programmer and finished by another, 
or divided up between programmers and then 
integrated by the Operating System. 

e. Higher-level programing languages which save 
time and money as well as improved com- 
munication by removing the machine lan- 
guage curtain between those who understand 
the in-house problem and those who under- 
stand the computer. 

f. A special suitability to real time, data com- 
munications, and time sharing problems. 

g. The ability to accommodate the fastest ran- 
dom access disk file on the market in a simple 
and direct manner. 

h. From 4 to 20 input/output channels, all of 
which may be active simultaneously and still 
leave ample time free for computation. 

It is the purpose of this manual to acquaint the 
reader with the hardware and associated com- 
ponents offered by Burroughs Corporation which 
are applicable to the B 2500 and B 3500 Systems. 

For detailed information pertaining to programing, 
the reader should refer to the appropriate B 2500/ 
B 3500 software manuals. 
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1 



GENERAL 

This section contains an overall description of the 
B 2500 and B 3500 Data Processing Systems, with- 
out explaining the specifics of the internal machine 
logic. The systems are designed for modularity, 
utilizing silicon solid-state, monolithic circuitry. 
Integrated with the hardware is a modular software 
system, making the B 2500 or B 3500 an effective 
and flexible data processing system. Incorporated 
in the hardware are features such as positive 
memory protection, an automatic interrupt 
system, variable length instructions and data fields, 
decimal addressing and arithmetic, and many other 
features that will be discussed in this manual. The 
hardware has been designed to facilitate the inte- 
gration of the software system, a necessity for 



SECTION 

GENERAL DESCRIPTION 

today's data processing system. This concept has 
created a more efficient and effective hard- 
ware/software data processing system than any 
other system, within its price range, on the market 
today. 

SYSTEM CONFIGURATION 

The B 2500 and B 3500 Systems consist of the 
processor, central control, core memory, power 
control and supplies, input/output channels, and 
input/output controls. The equipment is modular 
and can utilize any desired peripheral units within 
the scope of the input/output channel and control. 
The minimum to maximum central system con- 
figurations of the B 2500 and B 3500 are shown in 
tables 1-1 and 1-2 respectively. 



Table 1-1 



B 


2500/B 3500 2-Cabinet S 


ystem Configurat 


on Chart 


Description 


Minimum 


Maximum 


Remarks 


Processor 


1 


1 


Includes Display and Control 
Panel, and AC Power Supply 


Central Control and 
Memory Base 


1 


1 


10K to 60K bytes and can 
accommodate up to 3 large and 3 
small I/O controls 


Address Memory 


24 words 


24 words 


24 words are included within the 
processor and are sufficient for 
the 6 I/O controls 


Input/Output Channel 


4 


6 




Input/Output Controls 


1 


6 


Dependent on peripheral devices 
on system 



Table 1-2 
B 2500/B 3500 3-Cabinet System Configuration Chart 



Description 


Minimum 


Maximum 


Remarks 


Processor 
Central Control B 


1 
1 


1 

2 


Includes Display and Control 
Panel 

Each control can accommodate 1 
I/O controls 
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Table 1-2 (cont) 
B 2500/B 3500 3-Cabinet System Configuration Chart 



L^VJUll|7vil/lI 1 lUillliilUIil 


A/f o vim i 1 1-»-» 

iMUAtlltKIII 


Remarks 


Memory Module Base B 


.1 


4 


10K to 500K bytes; a maximum 
of 3 cabinets; a maximum of 
15 OK for first 2 cabinets and 
200K for third cabinet 


Auxiliary Cabinet 





2 


Contains exchanges and multiline 
extensions 


Address Memory 


24 words 


120 words 


8 extensions each containing 12 
words; the multiline control with 
all of the multiline extensions re- 
quires 6 Address Memory Exten- 
sions 


AC Power Supply 


1 


2 


Modular depending on number of 
cabinets; 4-6 cabinets require 1 ; 
7-9 cabinets require 2 


DC Power Supply 






Modular depending on system de- 
mands; installed in Memory Base 
B if exchanges or multiline exten- 
sions are in Memory Base B; not 
required in Auxiliary Cabinet 


Input/Output Channel 


6 


20 




Input/Output Controls 




20 controls; 


Dependent on peripheral and I/O 


and Exchanges 




multiline 


channel configuration and needs 






control 


of user 






reduces 








maximum to 








19 





The maximum number and types of peripheral 
units that can be used on a system is a function of 
the number of input/output channels and the 
number of input/output controls and/or exchanges 
that comprise the central system. 

CENTRAL SYSTEM CABINETS 

Modular cabinets are used to contain all central 
system modules. One or more cabinets can be used, 
as required, for housing the modules in a given 
configuration. Cabinet dimensions are approxi- 
mately: 

a. 17.3 inches wide. 

b. 60.5 inches high. 



c. 77.5 inches long. 

There are five cabinets in the central system which 
are: 

a. Processor. 

b. Central control and memory base. 

c. Central Control B. 

d. Memory Base B. 

e. Auxiliary. 

A B 2500 System consists of one processor cabi- 
net, and one central control and memory base cabi- 
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net. The maximum length of the coaxial cable 
between these two cabinets is 35 feet (25 feet is 
standard). 

A B 3500 System consists of one processor cabi- 
net, at least one and at most two Central Control B 
cabinets, and at least one and at most four Memory 
Base B cabinets. The maximum length of the co- 
axial cables between any two of these cabinets is 
35 feet (25 feet is standard). Up to two auxiliary 
cabinets may be added, as required. The upper 
limit of coaxial cable length to the auxiliary cabi- 
net depends on the cabinet, as follows: 

a. Multiline extension (35 feet is maximum — 
25 feet is standard). 

b. Disk file exchange, 2 x 10 or 4 x 10 (50 feet 
maximum). 

c. Terminal unit exchange, 1x9 (50 feet 
maximum). 

d. Magnetic tape exchange No. 1. (50 feet 
maximum). 

Processor Cabinet 

The processor cabinet includes: 

a. The processor. 

b. An operator console. 

The processor cabinet also houses the following 
adapters: 

a. Floating point adapter or floating point 
jumper. Processor models 1 and 2A require 
the floating point jumper adapter if no float- 
ing point adapter is present. 



b. Address memory extension adapters. 

c. One B 2500 or B 3500 adapter (required). 

d. One multiline (ML) control processor 
adapter is required if a ML control is 
attached to the system. 

One multiline extension (MLE) address 
memory driver adapter for each ML exten- 
sion (as required). 



e. 



f. Terminate-driver adapters 2 and 3 and 
channel read adapter (as required). 

Central Control and Memory Base Cabinet 

This cabinet includes: 

a. Central Control A. 

b. Memory Base A. 



c. 



Three large control channels (numbered 0, 1, 
and 2). 

Two left-hand control channels (numbered 3 
and 4). 



One 
5). 



right-hand control channel (numbered 



In addition, the central control and memory base 
cabinet may house the following modules or 
adapters: 

a. One BCL/EBCDIC translator or BCL/ 
EBCDIC jumper adapter. The system requires 
a choice of one. 

b. Up to six input/output (I/O) controls and as- 
sociated adapters listed in table 1-3, three of 
which are selectable from Large Controls or 
Left-Hand Controls, one of which is select- 
able from Right-Hand Controls, and two of 
which are selectable from Left-Hand Con- 
trols. 

NOTE 

When a selection is made from Left-Hand 
Controls for use in a large control channel, 
a central control and memory base ex- 
tender are required. 

c. Up to two memory modules. 

d. One magnetic tape, disk file, or terminal unit 
exchange (in lieu of second memory module). 



e. One power compatibility kit, if required. 

Table 1-3 
Selectable Input/Output Controls 



Large Controls 


Right-Hand Controls 


Left-Hand Controls 


Magnetic tape 

Disk File 

Single line 

Multiline 

(counts as two controls) 


Card reader 

Card punch control no. 1 
Paper tape reader 
Paper tape punch 

Buffered printer 


Card reader 
Paper tape reader 
Buffered printer 
Console printer 

Reader Sorter 
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Large Controls 



Table 1-3 (cont) 
Selectable Input/Output Controls 



Right-Hand Controls 



Left-Hand Controls 



Console printer 
Lister 

Reader Sorter 
Terminal unit 
Unbuffered printer 
Card punch control no. 2 



Unbuffered printer 
Card punch control no. 1 
Card punch control no. 2 



Central Control B Cabinet 

This cabinet includes: 

a. Central Control B. 

b. Five large control channels (numbered 
through 4 or 10 through 14). 

c. Five small control channels (numbered 5 
through 9 or 1 5 through 1 9). 

In addition, the Central Control B cabinet may 
house the following modules: 

a. Up to ten I/O controls and associated adapt- 
ers listed in table 1-3, five of which are select- 
able from Large Controls or Left-Hand 
Controls, and five of which are selectable 
from Right-Hand Controls. 

NOTE 

When controls are selected from Left-Hand 
Controls, each selection requires a Central 
Control B extender. 

b. One AC module, if required. 

c. One BCL/EBCDIC translator or BCL/ 
EBCDIC jumper adapter. 

u. One power compatibility kit, if required. 



Memory Base B Cabinet 

This cabinet includes Memory Base B and may 
house the following modules in various combina- 
tions: 

a. One to five memory modules. A memory ex- 
tension adapter is required when more than 
two memory modules are installed. 

b. 2x10 disk file exchange. A 2 x 10 disk file 
exchange occupies either the fourth or fifth 
position and precludes the use of the fifth 
position by a memory module. 

c. One magnetic tape or terminal unit exchange. 
A magnetic tape or terminal unit exchange 
occupies the fifth position. 

d. One to four multiline extensions. A multiline 
extension can occupy any position and pre- 



cludes the use of higher positions by memory 
modules. 

e. 4x10 disk file exchange. A 4 x 10 disk file 
exchange occupies either the fourth or fifth 
position. If it is the fourth position, it pre- 
cludes use of the fifth position by a memory 
module. 

f. One power module (either AC or DC), if 
required. A DC power module is required if 
b, c, or d exists and excludes the AC power 
module. If the AC power module is required, 
it must be contained in Central Control B. 

g. One power compatibility kit, if required. 

Auxiliary Cabinet 

This cabinet may house the following modules 
(permitted combinations depend upon the number 
of cables associated with the cabinet): 

a. Terminal unit exchange. 

b. Disk file exchange, 2x10. 

c. Disk file exchange, 4x10. 

d. Magnetic tape exchange. 

e. Multiline extensions. 

f. Lockout memory. 

g. Disk file exchange, 4 x 20. 

h. AC power module, if required. 

i. Power compatibility kit, if required. 

WEIGHTS OF SYSTEM COMPONENTS 

For planning purposes, the following estimates of 
system component weights may be used: 

a. Any cabinet fully loaded - processor, Central 
Control B, or central control and memory 
base (600 to 700 pounds). 

b. Tape cluster four stations (600 to 700 
pounds). 

c. Line printer (1530 pounds). 

d. System memory (325 pounds). 

e. Console printer (SPO) - without stand (40 
pounds). 
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DATA REPRESENTATION 



Digits 



The decimal addressing technique used in core 
memory allows data to be addressed in variable- 
length fields of 16-bit words, 8-bit (byte) or 4-bit 
(digit) units. Even though memory is addressable 
to a digit position, memory is accessed by means of 
a 2-byte word, plus a parity bit. Internally, the 
processor is capable of operating with any 8-bit 
code, two of which are programmatically selectable 
(EBCDIC and USASCII). 

EBCDIC Internal Code 

One of the codes of the B 2500 and B 3500 is the 
8-bit Extended Binary Coded Decimal Interchange 
Code (EBCDIC). This is the standard internal code 
and is programmatically selectable (see appendix 
D). 



USASCII Internal Code 

The other programmatically selectable code which 
the processor uses is the United States of America 
Standard Code for Information Interchange 
(USASCII). This code is an 8-bit extension of the 
standard 7-bit ASCII code (refer to appendix D). 



BCL Input/Output Code 

The present Burroughs Common Language code 
(BCL) is optionally provided as an input/output 
code. A translator located in central control will 
automatically translate BCL to EBCDIC on input 
operations, and EBCDIC to BCL during output 
operations when required. Refer to appendix D for 
a list of BCL codes. 



More efficient utilization of memory can be made 
if numeric data is compressed into 4-bit fields, 
which is allowed on B 2500 and B 3500 Systems. 
One byte position in memory may contain two 
binary coded decimal (BCD) digits. The commands 
of the B 2500 and B 3500 allow a programmer to 
generate numeric digit fields from EBCDIC or 
USASCII information, perform calculations, and 
generate an EBCDIC or USASCII coded result. If a 
4-bit field is moved to an 8-bit EBCDIC or 
USASCII field, the four most significant bits of 
each 8-bit character will be automatically set to 
values required by the numeric subset of the in- 
ternal code selected by the programmer. 

Floating Point Representation 

In addition to fixed point arithmetic, the B 2500 
and B 3500 Processors are capable of performing 
floating point arithmetic. If floating point arith- 
metic is used, the numeric data must be in the 
specific format shown in figure 1-1. 

The first digit (Dl) of the field is the sign of the 
exponent and specifies whether the exponent is 
positive or negative. The actual value of the ex- 
ponent is contained in the second and third digit 
(D2 and D3) positions of the field. The first three 
digits allow the exponent value to range from -99 
to +99, a very large range. The fourth digit (D4) 
always indicates the sign of the mantissa. The man- 
tissa is variable in length from 1 to 100 and is 
contained in positions D5 through Dn, as required. 
The mantissa is always a whole number with the 
decimal point assumed to the right of the last digit. 
Several examples of floating point data are shown 
in table 1-4. 




D102 



D103 



D104 



SIGN OF 
MANTISSA 
EXPONENT 

SIGN OF EXPONENT 

Figure 1-1. Floating Point Data Format 



MANTISSA 
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Table 1-4 
Floating Point Representation 



Value 


Floating Point Data 


+123 


+00+123 


-1.23 


-02-123 


+0.0057 


-04+57 


-9.786 x 10- 6 


-09-9786 


+3.75 x 106 


+04+375 



FUNCTIONS OF MAJOR UNITS 
Core Memory 

The memory consists of a highly modular group 
of components to provide a variety of memory 
sizes for both the B 2500 and B 3500 Systems. 
Each B 2500 System may have memory sizes rang- 
ing from 10,000 bytes to 60,000 bytes in incre- 
ments of 10,000 bytes. Each B 3500 System may 
have memory sizes of from 10,000 bytes to 
500,000 bytes in variable increments. The incre- 
ments of the B 3500 core memory are as follows: 



From 



To 



Byte Increment(s) 



10,000 


90,000 


10,000 


90,000 


240,000 


30,000 


240,000 


360,000 


60,000 


360.000 


450,000 


90,000 


450,000 


500,000 


50,000 



Decimal addressing allows for addressing any single 
digit within core memory. Even though a digit 
position can be addressed, the memory access is 
made on the word in which the digit is located. A 
B 2500 or B 3500 word consists of two bytes and a 
parity bit (16 bits plus parity). Whenever a byte is 
addressed, the decimal address must be an even 
address. Whenever a w&d is addressed, the decimal 
address must be divisible by four. The memory 
cycle time for one word is one microsecond on the 
B 3500. The B 2500 has a word cycle time of two 
microseconds. 

Address Memory 

Address memory is a modular array of storage 
registers. Each register within the array consists of 
a 6-digit word capable of containing an address. 



Each B 2500 or B 3500 System includes 24 words 
of address memory. Six words are used by the pro- 
cessor to store the three addresses and other logical 
requirements of an instruction. Two words contain 
the real-time clock and the control time interval 
used by the software. The remaining 1 6 words are 
used in pairs by the input/output channels for I/O 
operations. A total of eight address memory exten- 
sions, each consisting of 12 words, can be added to 
a B 3500 System. Therefore, address memory is 
modular from 24 to 1 20 words in increments of 1 2 
words. The addition of input/output channels may 
require the addition of the address memory ex- 
tensions. 

Central Control 

The central control essentially provides: 

a. Priority resolution between controls within 
central control. 

b. Result descriptor address generation for the 
controls. 

c. For lines from the processor which are used 
when a control is initiated (control has not 
requested memory access). 

d. A common buss which is shared by all of the 
controls. 

e. An interface to Address Memory in the pro- 
cessor for the purpose of manipulating 
addresses. 

f. A standard interface to each control attached. 

g. Provision for a BCL/EBCDIC translator. 

Control priority within a central control cabinet is 
changeable. Central control requests access from 
the highest to the lowest priority, one at a time. 

Priority between central control cabinets is deter- 
mined in the central processor. There are equal 
levels of priority between central control cabinets. 
Access is granted to the central control which was 
not granted the last access by the logic in the 
processor. 

Access is granted to the processor if, and only if, 
no requests are made by a central control. 
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TRANSLATOR 

A plug-in translator is provided optionally as a part 
of central control. The translator can provide BCL 
to EBCDIC translation of data as it is transferred 
from an input unit to main memory. The transla- 
tion of EBCDIC to BCL can also be made on in- 
formation being transferred from main memory to 
an output device. For each transfer through central 
control, a signal from the requesting I/O control 
indicates whether the data is to pass through or 
bypass the translator. Since the translation is 
accomplished by the hardware, there is no slow- 
down in the transfer process. All EBCDIC codes 
outside the graphic set are translated to the BCL 
code for a question mark. A substitution is made 
when there is no conflict, i.e., the BCL graphic is 
not contained in the EBCDIC graphic set, and 
vice-versa. 

Processor 

The processor contains the necessary logic and cir- 
cuitry to execute all instructions. It can operate in 
any one of four states: 

a. Control state, zero base — the interrupt flip- 
flop can be set, but the interrupt branch is 
not executed until the return to normal state. 
Privileged instructions are allowed. 

b. Control state, non-zero base — the interrupt 
flip-flop can be set, but the interrupt branch 
is not executed until the return to normal 
state. Privileged instructions are disallowed. 

c. Normal state, zero base — the interrupt 
branch is allowed to be executed, and privi- 
leged instructions are allowed. 

d. Normal state, non-zero base — the interrupt 
branch is allowed to be executed, and privi- 
leged instructions are disallowed. 

NOTE 

Some error conditions which result in a 
processor result descriptor being stored will 
not set the interrupt flip-flop, but the inter- 
rupt branch is executed directly. 

Object programs, assemblers, compilers, generators, 
etc., are executed in the normal state, non-zero 
base, whereas most of the Master Control Program 
is executed in the control state, zero base. A small 
set of privileged instructions (used exclusively by 



the Master Control Program) can only be executed 
in zero base. This set includes such commands as 
Initiate Input/Output and Read Timer. 

Automatic interrupt detection is an integral part of 
the processor whenever the processor is operating 
in a normal state. When a result descriptor is gen- 
erated and stored, an interrupt occurs after the cur- 
rent instruction is completed. 

The processor is changed to operate in control 
state, zero base and an automatic branch is exe- 
cuted to the interrupt handling routine of the soft- 
ware after storing the return point and logical 
registers for program reentry. Result descriptors 
contain the information necessary to determine the 
type of interrupt that occurred. 

LOGICAL UNITS 

Included in the processor are logical units that are 
used or changed by instructions. All instruction 
addresses, and the data field addresses within the 
instructions, are relative to a base register. The base 
register is added to all instruction addresses to 
create the absolute memory address of an instruc- 
tion or data field. The base register value is set by 
the Master Control Program. There are also three 
index registers available to every pro ram being 
operated. Thus, the absolute memory address can 
consist of the algebraic sum of the base register, 
the relative address, and one of the three index 
registers. To ensure memory protection, a pro- 
gram also has a limit address register that is set 
by the software. All memory addresses are check- 
ed automatically to determine if the address is 
within the bounds of the base and limit address 
registers. 

Other logical units utilized are the overflow flip- 
flop, the comparison flip-flops, the normal/control 
state flip-flop, the mode flip-flop, and the interrupt 
flip-flop. 

PROCESSOR INTERRUPTS 

Whenever the processor is operating in the non- 
zero base, any of the following conditions will 
venerate a result descri n tor and cause the interrupt 
branch to take place. 

a. A memory parity error during a memory ac- 
cess by the processor. 

b. Detection of a memory address error. 

c. Execution time of an instruction exceeds a 
preset adjustable limit. 
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d. Attempt to execute an invalid instruction 
such as: 

1) Non-assigned Op Codes. 

2) Non-present options. 

3) Invalid halts. 

4) Invalid communicate address (non-decimal 
digits). 

5) Invalid communicate address (first digit at 
NNNN must be 1111). 

6) Privileged instruction. 

An interrupt generated by the real time clock sets 
the interrupt flip-flop. 

The processor result descriptor contains the infor- 
mation necessary to define the type of interrupt 
that occurred. This enables the interrupt handling 



routine of the software to take the necessary steps 
for the specific interrupt. If conditions a, b, c, or 
dl, d2, d3 above occur when .operating in zero 
base, the processor clock is turned off and pro- 
cessing stops. Conditions d4 and d5 cause interrupt 
branching and do not set the interrupt flip-flop. 
Condition d6 is valid. An additional interrupt that 
only occurs in zero base is the execution of an 
invalid input/output operation. This interrupt and 
the clock interrupt generate a result descriptor and 
set the interrupt flip-flop. Automatic branching 
does not occur while operating in the control state. 

INSTRUCTION FORMAT 

The two instruction formats used by B 2500 and 
B 3500 Processors are format A, which is variable 
in length from one to four syllables, or format B, 
which is a fixed length of eight digits. Most instruc- 
tions consist of one to four syllables, depending on 
the particular instruction. An instruction syllable 
consists of six digits. The syllable instruction 
format is shown in figure 1-2. 



SYI I A RLE 1 



/ 



Dl 



1 



D2 



1 



1 



D3 



D4 



D5 



VL 



<;VI I ARI F 9 



D6 



D7 



1 



D8 



D9 



ill 



D10 



1 



Dll 



A 



D12 



jj) BINARY 



8421 8421 8421 8421 84218421 842 1 842 1 842 1 84 2 1 842 1 842 1 VALUES 

[_ A ADDRESS | 




OPERATOR 
CODE 



D13 



BINARY 




AS SPECIFIED 
BY INSTRUCTION 

SYLLABLE 3 



CONTROLLER 



A ADDRESS 



A ADDRESS 

INDEX SYLLABLE 4 



D14 



D15 



D16 



D17 



V 



D18 



D19 



D20 



D21 



D22 



D23 



D24 



VALUES 8421 8421 8421 8421 8421 842 1 842 1 842 1 842 1 8421 8421 8421 

J-, , ^ , V^Vy, > , , . . , __^ 

LB ADDRESS 
CONTROLLER 



T 



B ADDRESS 



I B ADDRESS 

INDEX 



[_ C ADDRESS L 
CONTROLLER 



C ADDRESS 



_C ADDRESS 
INDEX 



Figure 1-2. Syllable Instruction Format 
1-8 



Dl 



D2 



D3 



D4 



D5 



D6 



D7 



D8 



842 1 842 1 842 1 842 1 8421 842 1 842 1 842 1 BINARY VALUES 
L ADDRESS OR 



OPERATION 
CODE 



X 



ADDRESS 



CONTROLLER 

ADDRESS 
INDEX 

Figure 1-3. Eight-Digit Instruction Format 



The first syllable of every instruction contains the 
operation code in digits Dl and D2. Digit positions 
D3 through D6 have various functions as specified 
by each instruction. Generally, D3 and D4 specify 
the length of the A field, whereas D5 and D6 
specify the length of the B field. Several instruc- 
tions consist of a single syllable. In multiple syl- 
lable instructions, the second, third, and fourth 
syllables are the A field, B field, and C field ad- 
dresses, respectively. The addresses always address 
the most significant digit of the field. Digits D7, 
D13, and D19 specify various control functions 
with respect to the A, B, and C field addresses, 
respectively. The two address-index bits determine 
which index register, if specified, to use in generat- 
ing the absolute address. The two address-control- 
ler bits specify whether signed or unsigned 4-bit or 
8-bit formatted information is in the data field. 
The address controller bits may also specify in- 
direct addressing. Digits D3 and D4 of the first 
syllable can specify that the second syllable (D7 
through D 1 2) is a literal value and not an address. 
The format of the literal is given in digits D3 and 
D4. 

The 8-digit format is used only when an operation 
code and address are necessary, such as in a Branch 
instruction. The 8-digit instruction format is shown 
in figure 1-3. 

READ-ONLY MEMORY 

The read-only memory of the processor is a re- 
sistive type of storage. It contains a set of micro- 
programs that controls most of the actions taken 
by the processor. The microprograms are initiated 
by the operation codes of program instructions 
after they are fetched from memory. The micro- 
programs utilize the addresses stored in address 
memory during the execution of the instruction. 



During the fetch cycle of an instruction, the abso- 
lute addresses are assembled and stored in address 
memory. The use of read-only memory and address 
memory reduces the number of "hard registers" 
within B 2500 and B 3500 Systems. 



Input/Output System 



The input/output system of the B 2500 or B 3500 
consists of the input/output channels and the 
input/output or peripheral controls/ ex changes. All 
of the input/output operations are initiated, but 
are not executed by the processor. The execution 
of any specified input/output operation is accom- 
plished by an I/O control unit. The I/O operation 
may be executed simultaneously with a processor 
operation and other previously initiated I/O opera- 
tions on other I/O channels. The type of input/out- 
put operation is determined by an I/O descriptor 
that is transferred to the input/output control by 
an initiate I/O operation of the processor. At the 
conclusion of an I/O operation, a result descriptor 
is generated and stored, and the interrupt flip-flop 
is set ON. The result descriptor will specify any 
exception that may have occurred during the exe- 
cution of the input/output operation, as well as 
other pertinent information. 



I/O DESCRIPTORS 

The input/output descriptors consist of a variable 
number of 6-digit syllables. Most of the input/out- 
put descriptors contain one, two, or three syllables, 
depending on the specific I/O operation require- 
ments. Disk file I/O descriptors contain four syl- 
lables. The format of the I/O descriptors is shown 
in figure 1-4. 
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SYLLABLE 1 



SYLLABLE 2 



f 



~\f 



Dl 



D2 



ill 



D3 



D4 



D5 



D6 



ill 



D7 



ill 



D8 



D9 



D10 



D 



1 



Dl 



1 



BINARY 

842" 1 842 1 842 1 842 1 8421 842 1 842 1 842 1 842 1 8 4 2 l - 8 4 2"T~842 T VALUES 

I/O OPERATION \ AS SPECIFIED BY \ MSD - ADDRESS OF MOST 

CODE EACH I/O INSTRUCTION SIGNIFICANT DIGIT 




/ 



SYLLABLE 3 



> 

1 


3 

1 


D 

1 


14 

1 


D 

1 


15 

1 


D 

1 


6 
I 


D 

1 


7 

1 


D' 

1 


8 

1 



8421 8421 8421 8421 8 42 1 8 42 1 BINARY VALUES 
LSD+1 - ADDRESS OF LEAST SIGNIFICANT 
DIGIT PLUS ONE 



r 



\ D19 



SYLLABLE 4 



D20 



D21 



D22 



D23 



8421 8421 8421 8421 8421 8421 

\ f 



D24 



BINARY VALUES 



tt: 



UIJ 



C K 



ni-t 



A r\r\r>rrr 



Figure 1-4. I/O Descriptor Syllable Format 



Digits Dl and D2 always specify the type of I/O 
operation to be performed. Digits D3 through D6 
specify which of the various options the specific 
I/O operation may incorporate. The second syl- 
lable will contain the address of the most signifi- 
cant digit of the input or output core memory 
buffer area. This is also called the beginning 
address and must be synchronized modulo-4 — it 
must begin at a word boundary. The third syllable 
contains the address of the least significant digit 
plus one. This address is called the ending address 
and is actually the address of the first digit in the 
field immediately following the input/output buf- 
fer area. Magnetic tape, disk file, sorter-reader, and 



lister descriptors require the ending address to be 
synchronized modulo-4. This address must be 
modulo-2 (even) for all other I/O descriptors. 

Disk file descriptors require four syllables. The last 
syllable contains the disk file address. All beginning 
and ending addresses used in I/O descriptors are 
always absolute 6-digit addresses. Any I/O opera- 
tion that attempts to access memory beyond the 
ending address will inhibit a memory transfer. Each 
type of I/O operation will generate a result descrip- 
tor. The result descriptor contains information 
pertinent to the type of I/O operation, indicating 
normal or non-normal execution. 
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RESULT DESCRIPTORS 

The I/O result descriptor is generated by the I/O 
control at the completion of each I/O operation. It 
is stored in a fixed location of reserved memory 
that is dependent on the I/O channel that is being 
used (refer to table 2-1). The format of the result 
descriptor is shown in table 1-5, where bit 1 is the 
most significant bit of the 16-bit descriptor. 



Table 1-5 
Result Descriptor Format 



Bit 



3 

thru 

16 



Function 



This bit is ON when an I/O 
complete has occurred on the 
I/O channel for the reserved 
result descriptor. 

This bit is ON when an excep- 
tion condition occurred during 
the I/O operation. 

These bits indicate specific ex- 
ception conditions for the I/O 
controls. 



The privileged instruction, Scan Result Descriptor, 
is used by the Operating System to test for a result 
descriptor with bit 1 ON, indicating an I/O com- 
plete has taken place on the specific channel. In 
addition, a test is made of the status of bit 2 to 
determine if an exception condition occurred on 
the initiated I/O operation. The specific exception 
conditions are detailed in section 6 under each 
type of I/O control unit. 

Console 

The console is an integral part of the processor and 
consists of a display panel, a control panel, and a 
working surface at table or stand-up height. 

The display panel contains two 6-digit display 
registers made up of NIXIE® tubes for displaying 
instructions, addresses, or information. The panel 
also contains back-lighted, fixed messages for the 



major logical units of the processor and I/O chan- 
nel indicators. 

The control panel consists of a 1 6-digit keyboard 
and various control switches for use by the systems 
operator. With the control panel the operator can: 

a. Start, stop, or single-step a program. 

b. Initiate a load operation. 

c. Examine instructions, addresses, or data con- 
tained in core memory. 

d. Enter instructions, addresses, or data into 
core memory, or alter information presently 
in core memory. 

e. Activate the emergency power-off cycle. 
LOAD 

Two types of load operations are available to the 
operator: normal and universal. 

The normal load is executed by pressing the CL 
(Clear) key and then the LD (Load) key on the 
control panel. This causes the processor to initiate 
a Read operation from a particular peripheral unit 
previously established. The input operation reads 
100 bytes into a fixed area of memory, compresses 
the data by stripping off the zone digits, and then 
branches to the first instruction contained in the 
data. 

The universal load feature allows the operator to 
enter the desired peripheral unit via the keyboard 
into absolute address zero. A Load instruction, en- 
tered through the keyboard and then executed, 
initiates the input operation on the unit entered by 
the operator. Once initiated, the load operation is 
the same as the normal load previously described. 

Console Printer 

For operation with the Master Control Program, a 
console printer (SPO) is required for communica- 
tion between the system and the systems operator. 
The console printer peripheral control contains a 
single-character buffer since data transmission to 
and from the console printer is serial-by-bit, 
whereas it is serial-by-character to main memory. 



® 
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GENERAL SYSTEM LAYOUT 

The general layout of B 3500 Systems is shown in 
figure 1-5. The number of I/O channels that can be 
accommodated is a function of the type(s) of cen- 
tral control(s) used on the system. The flow of 
information between the peripheral units and core 



memory is accomplished in such a manner that the 
processor is not directly involved. Central control 
handles the requests for memory accesses for all 
I/O control units. Simultaneous requests are 
handled on a priority basis. The processor and cen- 
tral control both use address memory to obtain the 
address of data fields within core memory. 
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Figure 1-5. General System Layout for B 3500 Systems 
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GENERAL SYSTEM OPERATION 

Central control functions as the interface between 
the I/O channel and the processor or memory dur- 
ing system operation. It determines the priority of 
memory accesses, should more than one channel 
need access, and translates data coming to the I/O 
channel from memory or from the channel to 
memory. It correlates various functions of the 
channels. The sequence of events is initiated by the 
processor when an I/O channel is needed. 

When the program being performed has need of a 
peripheral unit, the processor executes the Initiate 
I/O instruction. This instruction reads the I/O 
descriptor from memory and sends the necessary 
information to the I/O channel through central 
control. This information contains the type of 
operation (Op Code) and variant information. The 
remaining portion of the I/O descriptor, beginning 
and ending addresses, is stored in address memory 
in the processor. The channel is selected by the 
channel designate level (CDL) from the processor. 



Once all the information is available, the I/O chan- 
nel is released by the start channel buss (STCB) to 
operate independently. When the I/O channel has 
been released, it operates as another processor 
sharing memory with the processor or other chan- 
nels. (See figure 1-6.) 

If the operation being performed is with an input 
unit, the data are received by the I/O control and 
stored in a buffer within the I/O control. The chan- 
nel then requests access to memory via central con- 
trol. This request is processed by the priority logic 
which controls the request at the same time. Once 
access to memory has been granted, the informa- 
tion is transferred to memory. The information 
may or may not be translated, depending upon the 
I/O descriptor. This information is then written 
into memory at the location specified by the be- 
ginning and ending addresses in address memory. 
The type of operation determines which address is 
used. The address is then modified to point to the 
location when the next data will be written and 
returned to address memory. (See figure 1-7.) 
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Figure 1-6. Initiate Information Flow 





















ACCESS REQUEST 








.DATA 






LJJ 


MEMORY 














































INPUT 

PERIPHERAL 

UNIT 




WRITE 
BUSS 






I/O ( 


:ha 

JFFE 


mnel 


















81 


R 


..DATA 














PRIORITY 
CONTROL 


ACCESS , 














TRANS- 
LATOR 








PROCESSOf 




' ACCESS j 


GRANTED 
1 






DATA 


INPUT 

PERIPHERAL 

UNIT 


/-I 




















I/O CHANNEL 


J 
















T 






VJ 






















BUFFER 













Figure 1-7. Input Media Data Flow 
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Figure 1-8. Output Media Data Flow 



If an output operation is being performed, a similar 
sequence of events occurs, except data go from 
memory to the I/O channel. When the peripheral 
unit needs data, a memory access request is made 
to central control by the I/O channel. When pri- 
ority is granted to the channel, the data are read 



from memory from the address specified by the 
beginning address in address memory. These data 
are transferred to the I/O buffer through, or by- 
passing, the translator, depending upon the I/O 
descriptor. From the buffer, data enter the peri- 
pheral unit. (See figure 1-8.) 
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SECTION 

CORE MEMORY 



GENERAL 

This section describes the main memory of the 
B 2500/B 3500 Systems in detail. The physical ar- 
rangement of memory, memory addressing, reading 
into memory, reading from memory, the memory 
cycle and access time, and system operation using 
memory are discussed. 

MAIN MEMORY 

The main memory for the B 2500/B 3500 Systems 
is a coincident current core memory with a mini- 
mum cycle time of one microsecond, housed in a 
central control and memory base cabinet or in 
multiple Memory Base B cabinets. Figure 2-1 
shows the Memory Base B cabinet or the central 
control and memory base cabinet. Both have the 
same physical appearance. Main memory can vary 
from 10,000 to a maximum of 500,000 8-bit char- 
acters (bytes) when used with Memory Base B 
cabinets and from 10,000 to a maximum of 60,000 
when used in a central control and memory base 
cabinet. 



mmBmSmSmm 
mSmBBmBMmm 



Figure 2-1. Memory Base B Cabinet 
or Central Control and Memory Base Cabinet 



MEMORY BASE 

A memory base is contained in the central control 
and memory base cabinet and in all Memory Base 
B cabinets. The memory base contains the memory 
information register (MIR), the memory address 
register (MAR), certain memory timing circuits, 
parity checking circuits, some address decoding, a 
memory information buss, and memory modules. 

Memory Modules 

Individual modules are available in 10,000, 20,000 
and 30,000 byte sizes. Each module is essentially 
independent, containing all drivers, sense ampli- 
fiers, and core necessary for operation. Each core 
module is 17 planes deep and is addressable in- 
ternally by word only. A word (two bytes) uses 
one bit from each plane, including parity. Ex- 
ternally any digit of any module is addressable. 
The three modules are described as follows: 

a. Module A (10.000 bytes). 

1) Memory word size - 16 bits and 1 parity 
bit. 

2) Capacity. 

a) 5,000 16-bit words. 

b) 10,000 8-bit characters (bytes). 

c) 20,000 4-bit digits. 

b. Module B (20,000 bytes). 

1) Memory word size — 16 bits and 1 parity 
bit. 

2) Capacity. 

a) 10,000 16-bit words. 

b) 20,000 8-bit characters (bytes). 

c) 40,000 4-bit digits. 

c. Module C (30,000 bytes). 

1) Memory word size — 16 bits and 1 parity 
bit. 
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Figure 2-2. Memory Arrangement in Central Control and Memory Base Cabinet 



2) Capacity. 

a) 15,000 16-bit words. 

b) 30,000 8-bit characters (bytes). 

c) 60,000 4-bit digits. 
Modularity 

Either one central control and memory base cabi- 
net or up to four Memory Base B cabinets may be 
used with a system. They cannot be intermixed. 

Memory Base (2-Cabinet Configuration) 

The B 2500 or the B 3500 System can be a two- 
cabinet system, consisting of a processor cabinet, 
and a central control and memory base cabinet. 
There are two locations in the central control and 
memory base cabinet for memory modules (see 
figure 2-2). Since the largest stack is 30,000 bytes 
(15,000 words), this limits the size of memory to 
60,000 bytes. 



If the number of modules in memory is increased 
beyond one, it is necessary that location 1 in figure 
2-2 contain a 30,000-byte module. A second 
module must be placed in location 2. Since there 
are three different size modules, increasing the 
amount of core in location 1 will necessitate the 
removal of the smaller stack and the installation of 



the larger one. To increase memory from 10,000 to 
20,000 bytes, the 10,000-byte module must be re- 
placed by a 20,000-byte module, rather than add- 
ing another 10,000-byte module in location 2. 



MEMORY MODULE CONFIGURATIONS 

One or two core-memory modules may be accom- 
modated by a central control and memory base 
cabinet in the following configuration only: 



Digits of 
Memory 


Bytes of 
Memory 


Core 
Position 1 


Core 
Position 2 


20,000 
40,000 
60,000 
80,000 
100,000 
120,000 


10,000 
20,000 
30,000 
40,000 
50,000 
60,000 


A 
B 
C 
C 
C 
C 


A 
B 
C 


Memory Base B 







Memory Base B is contained within its own 
memory cabinet (figure 2-1). There are a maximum 
of four Memory Base B cabinets for a system con- 
taining maximum memory. Each cabinet has room 
for five modules, providing a total of 150,000 
bytes per cabinet, for a maximum memory of 
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(CONTROL) 
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Figure 2-3. Memory Arrangement in Memory Base B Cabinet 



500,000 bytes per system. The modules are placed 
into specific locations in the cabinet as the size of 
memory is increased (figure 2-3). Each consecutive 
location must contain 30,000 bytes before the 
next location is used. 

Each of the first three installed Memory Base B 
cabinets must contain 300,000 digits of core 
memory before another Memory Base B cabinet is 
added. The fourth Memory Base B cabinet may 
contain up to two core-memory modules in the 
following configuration only: 



60,000 


30,000 


c 


80,000 


40,000 


C A 


100,000 


50,000 


C B 


120,000 


60,000 


C C 


140,000 


70,000 


CCA 


160,000 


80,000 


C C B 


180,000 


90,000 


C C C 


200,000 


100,000 


C C C A 


220,000 


110,000 


C C C B 


240,000 


120,000 


C C C C 


260,000 


130,000 


C C C C A 


280,000 


140,000 


C C C C B 


300,000 


150,000 


C C C C C 



Digits of 


Bytes of 


Core 


Core 


Memory 


Memory 


Position 1 


Position 2 


20,000 


10,000 


A 




40,000 


20,000 


B 




60,000 


30,000 


C 




80,000 


40,000 


C 


A 


100,000 


50,000 


C 


B 



MEMORY MODULE CONFIGURATIONS 

Up to five core-memory modules may be accom- 
modated by one Memory Base B cabinet in the 
following configurations only: 



Digits of 
Memory 

20,000 
40,000 



Bytes of 
Memory 

10,000 
20,000 



Core Position 
12 3 4 5 



A 

B 



Core positions are numbered 4, 2, 1,3, and 5 from 
left to right (looking at the pin side), with the 
memory control between positions 1 and 3. 

RESERVED CORE MEMORY 

A portion of the lower end of core memory is 
reserved for specific uses. These locations are used 
automatically by some of the processor instruc- 
tions, the I/O control units, and the interrupt 
system. Table 2-1 lists the reserved locations and 
their specific purposes. Many of these locations are 
used constantly by the software system. 

In addition to the reserved absolute addresses listed 
in table 2-1, each object program has base relative 
locations reserved for specific purposes. These base 
relative addresses which are reserved are shown in 
the B 2500 and B 3500 Assembler Reference 
Manual (1034949). 



Table 2-1 
System Reserved Memory Assignment 



Absolute Address 



Begin 



000000 
08 
16 

24 
32 



End 



000007 
15 

23 
31 
39 



Purpose 



Load Usage 
Index Register 1 
Index Register 2 
Index Register 3 
Unassigned 



These may also 
be used for 
indirect field 
length storage. 
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Table 2-1 (cont) 






System Reserved Memory Assignment 


Absolute Address 




Begin 


End 


Purpose 


40 


45 


Enter-Exit Instruction Usage 


46 


47 


Breakpoint Bit Pattern 


48 


53 


Reserved 


54 


59 


Pointer to MCP Variables 


60 




Trace Digit 


61 


63 


Reserved 


64 


69 


Interrupt and Reinstate Program Address Storage 


70 


72 


Interrupt and Reinstate Base Register Storage 


73 


75 


Interrupt and Reinstate Limit Register Storage 


76 




Interrupt and Reinstate E-A Mode, Overflow, Com- 
parison Flip-Flops Storage 


77 




Breakpoint Execution Digit 


78 


79 


Unassigned 


80 


87 


Processor Result Descriptor and Link Area 


88 


93 


Processor Usage 


94 


99 


Interrupt Branch Address 


100 


107 


Channel 00 Result Descriptor and Link Area 


108 


119 


MCP Usage 


120 


127 


Channel 01 


128 


139 


MCP Usage 


140 


147 


Channel 02 Result Descriptor and Link Area 


148 


159 


MCP Usage 

The format for channels 03 
through 18 is the same as the 
format for channel 02. 


480 


487 


Channel 19 Result Descriptor and Link Area 


488 


499 


MCP Usage 


500 


507 


Multiline Adapter 01 Result Descriptor and Link Area 


508 


519 


MCP Usage 

The format for adapters 02 
through 35 is the same as the 
format for adapter 01. 


1200 


1207 


Multiline Adapter 36 Result Descriptor and Link Area 


1208 


1219 


MCP Usage 



MEMORY CYCLE AND ACCESS TIME 

The memory cycle time is one microsecond. Cycle 
time is defined as the time from the initiation of 
one memory operation to the initiation of the suc- 
cessive waiting memory operation on the memory 
system. 



data is stored in the memory information register. 
It does not include the time of transfer of an 
address from an external unit to memory, or trans- 
fer of the information from memory to an external 
unit. 



MEMORY ADDRESSING 



The read access time is less than 350 nanoseconds. 
Read access time is defined as the time from the 
initiation of the memory cycle to the time when 



A memory cycle begins when either a processor or 
an I/O channel request is granted access to mem- 
ory. This is determined by the priority control 



logic in the processor as well as the central control 
section(s) of the I/O cabinet(s). When an access is 
granted, a memory cabinet is selected by decoding 
the most significant digit position of the address 
register (ADR). One of four possible memory start 
levels will be generated from this decoding to select 
one of four memory cabinets. If the address is less 
than 300,000, cabinet one is selected. If the ad- 
dress is between 300,000 and 600,000, cabinet two 
is selected, etc. 

Once the cabinet has been selected, the remainder 
of the decoded address is gated to the selected 
cabinet's memory address register (MAR). MAR 
will express the address relative to the 000,000 
position in that cabinet (see figure 2-4). 



MEMORY READ/WRITE OPERATIONS 

Once the memory cycle has been started, the type 
of operation in the processor (Read or Write) is 
determined by the memory control flip-flops 
(MCF). The outputs of the MCF's gate two self- 
latching circuits in memory control (MCL). These 
latches indicate the following: 

a. MCL-0 (Read — word only). 

b. MCL-1 (Write digit). 

c. MCL-2 (Write Character). 

d. MCL-3 (Write word). 



MEMORY BASE SELECT 



Address in ADR 



Memory 
Start Level 



Address 
Sent to MAR 



000,000-299,999 1 

300,000-599,999 2 

600,000-899,999 3 

900,000-999,999 4 



000,000-299,999 
000,000-299,999 
000,000-299,999 
000,000-099,999 
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Figure 2-4. Memory Addressing 
2-5 



When a Read operation is requested, MCL is set to During a Write operation, the information is sent 

0. The information is read from the location in from the unit which has been granted access to the 

core addressed by MAR and placed in the memory memory write buss. The amount of information 

information register (MIR). From MIR, the in- (digit, byte, or word) is determined by the setting 

formation is sent to the processor or requesting of MCL. This information is placed in MIR and 

unit via the memory read buss. written into a memory location specified by MAR. 



GENERAL 

Address memory is a modular array of storage 
registers sharing a common memory address regis- 
ter and is located in the processor cabinet. It is 
addressed directly by the processor or central con- 
trol for every memory request that is made by 
either unit. 

MODULARITY 

Included in all B 2500 and B 3500 Systems is a 
basic address memory that contains 24 words. 
Eight words are used by the processor and the re- 
maining 1 6 words are available for use by I/O chan- 
nels. Each I/O channel utilizes two consecutive 
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SECTION 

ADDRESS MEMORY 

words. Each word consists of six digits, large 
enough to contain any absolute address within core 
memory configurations. Address memory exten- 
sions can be added to this basic module, each 
extension containing an additional 12 words. A 
total of eight extensions can be added to the basic 
module, allowing address memory to contain a 
maximum of 120 words. 

MEMORY ASSIGNMENT 

The assignment of address memory is shown in 
figure 3-1. Each word in address memory consists 
of six 4-bit digits as shown by word 5 in figure 3-1. 
Digit D 1 is the most significant digit of the word. 
The information contained in the first three word 
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CHANNEL 08 
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- MEMORY EXTENSION 
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CHANNEL 07 ENDING ADDRESS 
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CHANNEL 01 BEGINNING ADDRESS 
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INSTRUCTION B ADDRESS 


WORD 1 


INSTRUCTION A ADDRESS 
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* ONLY ONE EXTENSION IS SHOWN 
FROM A TOTAL NUMBER OF EIGHT 

Figure 3-1. Address Memory Assignment 
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locations is reserved for the A, B, and C addresses 
of the processor instructions. These addresses are 
the absolute addresses that were generated during 
the fetch cycle of the instruction. The instruction 
determines whether there is a valid address in the 
three reserved locations. Words 4, 5, and 6 are used 
by the processor and do not necessarily contain an 
address. Word 7 is the first timer word which is 
counted up at a 1 KC rate; therefore, it is capable 
of containing a value of up to 999.999 seconds. 
This timer word can be read from address memory 
and may also be simultaneously cleared by a privi- 
leged instruction. The eighth word in address 
memory is the second timer word. This word is set 
by the Operating System and is constantly com- 
pared with the first word. When the two words 
become equal, a timer interrupt is generated. The 
timer will continue to count until reset by the 
Master Control Program. The remainder of address 
memory is reserved for input/output operations as 
pairs of words for each I/O channel. The two 
words will contain the beginning and ending ad- 
dresses obtained from the I/O descriptor initiated 
on the specific I/O channel. Only one address 
memory extension is shown. Additional extensions 
in groups of twelve words build word locations up 
to word 120. 

LIMITATIONS 

Limitations on the assignment of groups of address 



memory words are as follows. 

The system provides for a maximum of 1 20 posi- 
tions of address memory. Of the standard 24 words 
provided in the processor, twelve of these words 
must be assigned to positions 1 through 12. The 
second twelve and all twelve-word extensions are 
assigned to other positions equal to 1 through 12, 
modulo 12 (i.e., positions 13-24, 25-36, 37-48, 
etc.). 

When Central Control B cabinets are used, posi- 
tions 9 through 12 are assigned to the lower two 
large controls in the first Central Control B cabi- 
net, positions 13-24 are assigned to the upper three 
large controls and the lower three small controls in 
the first Central Control B cabinet, positions 25-36 
are assigned to the upper two small controls in the 
first Central Control B cabinet and to the lower 
four large controls in the second Central Control B 
cabinet, and positions 36-48 are assigned to the 
upper large control and to the five small controls in 
the second Central Control B cabinet. Positions 
49-120 are assigned to the multiline adapters. 

When the central control and memory base cabinet 
is used, the initial 24 words must be assigned to 
positions 1-24. Positions 9 through 12 are assigned 
to the lower two large controls and positions 13-20 
are assigned to the remaining large control and the 
three small controls. 
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GENERAL 

As stated previously, there are two types of central 
control units: Central Control A in the central con- 
trol and memory base cabinet and Central Control 
B in the Central Control B cabinet. The central 
control and memory base cabinet and the Central 
Control B cabinet have the same appearance as the 
Memory Base B cabinet shown in figure 2-1. Cen- 
tral Control A can accommodate up to six I/O 
channels and Central Control B can accommodate 
up to ten I/O channels. Only one Central Control 
A may be used in a system and up to two Central 
Control B units may be used in a system. Central 
Control A and Central Control B may not be inter- 
mixed in a system. 

There are two different physical sizes of I/O chan- 
nels: type A and type B. The type A channel pro- 
vides space for one row of 36 printed circuit card 
positions. The type B channel provides space for 
one row of 85 printed circuit cards. 

In the central control and memory base cabinet 
there is one type A channel located to the right, 
and two located to the left of the central control 
logic (see figure 2-2). In the Central Control B cabi- 
net, type A channels are located to the right, and 
type B channels are located to the left of the cen- 
tral control logic. 

Any channel position located to the right of the 
central control logic requires a right-hand control; 
any position located to the left of the central con- 
trol logic requires a left-hand control (refer to table 
1-3). 

All 1 x 85 controls (one row containing 85 card 
positions) are left-hand controls that require type 
B I/O channel positions. A 1 x 36 control may 
occupy either a type A or type B channel position 
and may, therefore, be either a left-hand or a 
right-hand control. A left-hand control is required 
in type B. 

LOGIC FLOW 

Figure 4-1 shows the logic which connects the I/O 
channels with the processor and memory through 
central control. Logic levels are generated in each 
I/O channel and combined by central control be- 
fore being sent to the processor and memory. 
Other logic levels are generated with processor 
memory and distributed by central control to each 
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I/O channel. There are also logic levels which pass 
through central control, with central control per- 
forming as the connecting block between the pro- 
cessor and the I/O channels. Priority logic deter- 
mines which of the I/O channels will be allowed 
access to memory, should more than one channel 
need access at the same time. Translator logic is 
described in the following paragraph. 

TRANSLATOR 

Included as an optional part of central control is a 
plug-in translator. This translator is modular and is 
capable of translating BCL data to/from EBCDIC 
to/from core memory. 

The I/O control unit requests central control to use 
the translator or to bypass it. The translation takes 
place as data is transferred between the I/O control 
unit and main memory. Additional time is not 
required for an input/output operation when trans- 
lation is necessary. 

The translator logic translates incoming BCL data 
to EBCDIC data, or outgoing EBCDIC data to 
BCL. EBCDIC codes not assigned a BCL code will 
generate the code for a BCL question mark. 

NOTE 

All graphics are assigned to a BCL code. 

MEMORY REQUEST CONTROL 

Central control provides interface from the I/O 
channels, the processor, and core memory. Control 
information from the processor is sent to central 
control where it is distributed to each I/O channel. 
Central control handles all of the core memory 
requests made by the I/O control units. Data from 
each I/O channel which are to be written into core 
memory are placed on the memory write buss by 
central control, and data which are to be read from 
core memory are placed on the core memory read 
buss and distributed to each I/O channel. 

When a request is made by an I/O control, central 
control will obtain the core memory address from 
the address memory location reserved for the 
specific I/O channel. The address is used to access 
main memory and the memory cycle is initiated. 
The memory cycle could be either a read or write, 
depending on the specific input/output operation. 
When the processor requests a memory access, the 
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Figure 4-1. Logic Flow through Central Control 
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address is also obtained from an address memory 
location reserved for the processor. This address is 
used to access main memory and the memory 
cycle, either a read or write, is initiated. 

Since only a single memory access can be made, 
multiple memory requests must be handled indi- 
vidually. This handling is accomplished auto- 
matically by central control. As previously men- 
tioned, each central control contains priority logic 
which is established or changed by a field engineer- 
ing adjustment. As I/O channels are added to a 



central control, they are added to the priority 
network. The processor has lower priority than a 
central control. The highest priority request is 
granted first and, as soon as it is completed, the 
next highest request is automatically granted. This 
process is repeated until all of the multiple requests 
are handled. Requests are alternately granted to 
each central control, depending on which control 
was last granted a request. If a central control does 
not want the access, then it is granted to the pro- 
cessor. 
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CENTRAL PROCESSOR 



GENERAL 



This section describes the B2501, B 2502 and 
B 3501 Central Processors used with the 
B2500/B3500 Systems (see figure 5-1). The in- 
struction format, interrupts, descriptors, logical 
units, stack, adder, and read-only memory are 
discussed. 




Systems to represent internal data. They are: 

a. 4-bit mode. 

b. 8-bit mode. 

4-Bit Mode 

In a 4-bit mode, data are interpreted in units of 
four bits. Where a sign is expected, it is interpreted 
as a separate and leading 4-bit unit. The internal 
code in 4-bit mode is interpreted by the arithmetic 
unit in the processor as follows: 

Binary Sign Decimal 
Code Code Equivalent 
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Figure 5-1. B 2500/B 3500 Central Processor 

The processor contains the circuitry and logic to 
perform the instruction set of the B 2500 and 
B 3500 Systems. The B 3501 Processor operates 
with a cycle time of one microsecond and the 
B 2501 and B 2502 operate with a cycle time of 
two microseconds. The instructions are capable of 
performing operations on digit-, byte-, or word- 
formatted data fields. The internal 8-bit code may 
be either EBCDIC or USASCII code and is 
programmatically selectable. In addition to 
executing the instruction set, the processor has an 
automatic interrupt system. 

NOTE 

The only difference between the B 2501 
and B 2502 is that the B 2502 may option- 
ally have two more Type B channels for a 
total number of eight channels maximum, 
whereas the B 2501 has a maximum of six 
channels. 

DATA MODES 

Two modes are used in the B 2500 and B 3500 
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When a signed 4-bit format is specified in the re- 
ceiving field for any operation, the sign digit is set 
as follows: 



USASCII Code 

+ = 1011 
- = 1101 



EBCDIC Code 

+ =1100 
- = 1101 



A plus sign compares higher than a minus sign in 
the system's collating sequence for signed fields. 

8-Bit Mode 
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eight bits (byte) unless otherwise specified. Con- 
version between 4-bit mode and 8-bit mode is 
accomplished automatically during the execution 
of instructions with no timing costs to the program 
being operated. 

For code sensitive instructions involving the 
manipulation of 4-bit numeric data, the most 
significant four bits of a 2-byte defined receiving 
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field are automatically set to the code indicating 
the numeric subset of the selected 8-bit code. 
Those four bits are 1111 (undigit 5) in EBCDIC 
code and 0101 (binary 5) in USASCII code. 

8-bit data are considered unsigned except in the 
cases of the Move Alphanumeric, Move Numeric, 
and Edit instructions. Additional details are given 
in the B 2500 and B 3500 Assembler Reference 
Manual (1034949). 

Alphanumeric comparisons are performed in 
binary. The collating sequence for EBCDIC code is 
special characters, alphabetical characters, and 
digits; the collating sequence for USASCII code is 
special characters, digits, and alphabetic characters. 

PROCESSOR OPERATING MODES 

The central processors of the B 2500 and B 3500 
Systems operate in one of four states. They are: 

a. Control state, zero base — the interrupt flip- 
flop can be set, but the interrupt branch is 
not executed until the return to normal state. 
Privileged instructions are allowed. 

b. Control state, non-zero base — the interrupt 
flip-flop can be set, but the interrupt branch 
is not executed until the return to normal 
state. Privileged instructions are disallowed. 

c. Normal state, zero base - the interrupt 
branch is allowed to be executed, and privi- 
leged instructions are allowed. 

d. Normal state, non-zero base — the interrupt 
branch is allowed to be executed, and privi- 
leged instructions are disallowed. 



NOTE 

Some error conditions which result in a 
processor result descriptor being stored will 
not set the interrupt flip-flop, but the inter- 
rupt branch is executed directly. 

INSTRUCTION FORMAT 

The basic format of the instruction set is discussed 
in section 1. An instruction may consist of from 
one to four 6-digit syllables, or a single 8-digit 
syllable. 



Operator Code 

The first two digits of the first syllable represent 
the operator code. This operator code is a decimal 
value ranging from 00 through 99, but all values 
are not used. All unassigned codes are reserved for 
expansion. If the processor receives any operator 
code that has not been assigned, an invalid instruc- 
tion interrupt is generated. The operator code itself 
determines the number of syllables that must be 
fetched. Appendix A lists the instruction set of the 
B 2500 and B 3500 Systems. For detailed informa- 
tion on a particular instruction which is not 
covered in this manual, refer to the B 2500 and 
B 3500 Assembler Reference Manual (1034949). 

Field Length 

For a majority of the instructions, the third, 
fourth, fifth, and sixth digits (D3 through D6) of 
the first syllable control the field lengths of the 
data fields (see figure 5-2). Digits D3 and D4 deter- 
mine the A field length (AF), whereas digits D5 
and D6 determine the B field length (BF). 
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Figure 5-2. Field Length Digits 

The field length values can range between 00 and 
99, inclusively. If a field length of 00 is specified, 
the field length is 100. The digits D3 and D5 may 
also specify an indirect field length. This is ac- 
complished by making the D3/D5 8-bit and 4-bit 
(figure 5-2) both equal to a 1. The base relative 
indirect address of the field length is obtained from 
the two low-order bits of D3/D5 and the even 
values of the D4/D6 digit. Thus, the indirect field- 
length base relative address can be any even value 
from 00 through 38 - a total of 20 base relative 
addresses. The reserved memory format shown in 
table 2-1 shows the reserved core memory loca- 
tions that correspond to the indirect field-length 
addresses. 
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Address Index 



The two most significant bits (8 and 4) of the first 
digit in the address field is the address index con- 
trol (see figures 1-2 and 1-3). The bit configuration 
of the address index signifies which of three index 
registers is to be used while generating an absolute 
address. The 8-bit, 4-bit configuration is as follows: 



a. 00 — no indexing. 

b. 01 - index register 1 (IX 1). 

c. 10 — index register 2 (1X2). 

d. 1 1 — index register 3 (1X3). 



signed 4-bit format specifies a digit data field with 
a sign digit preceding the most significant digit of 
the field. The field length does not include the sign 
digit position when a signed data field is specified. 
A bit configuration of 1101 is always treated as a 
minus sign (-), whereas any other bit configuration 
is considered as a plus sign (+). The unsigned 8-bit 
(character/byte) format specifies that the data field 
is in an internal 8-bit alphanumeric code. The in- 
direct address bit configuration specifies that the 
data field address is located at the specified base 
relative location. During the fetch cycle, another 
access must be made to obtain the specified field 
address. 



An indirect address must be even and is checked 
after indexing, if any. An odd indirect address is 
considered to be a non-synchronized address con- 
tained in an instruction and causes a processor 
interrupt. 



There is an address index controller for the A, B, 
and C address fields, and also for the address field 
of the 8-digit instruction. If indexing is specified, 
the designated index register value contained in re- 
served locations within an object program is added 
algebraically to the address field and base register 
during the fetch cycle, prior to storage in its re- 
served address memory location. 

Address Controller 

The two low-order bits (2 and 1) of the first digit 
in the address field specify the data field format 
(see figures 1-2 and 1-3). The address controller 
bits and address index bits comprise the entire 
first-digit position of the address field. Four dif- 
ferent 2-bit and 1-bit combinations can be speci- 
fied by the two address controller bits as follows: 

a. 00 — unsigned 4-bit format. \ 

I Most significant 

b. 01 - signed 4-bit format. \ address digit for 

' the branch 

c. 10 — unsigned 8-bit format.) instructions 

d. 1 1 — indirect address. 

Any combination may be used except where pro- 
hibited by a specific instruction. The unsigned 
4-bit format means that the data field consists of 
digits of information without a sign digit. The 



Address Digits 

Since the first digit of the address field comprises 
the address index and controller bits, five digits 
remain for use as the data field address; however, 
addresses may generate beyond this seemingly 
maximum address of 99,999 by utilizing the ad- 
dress controller bits at binary values up to a 2, thus 
creating an actual maximum address range per pro- 
gram of 000000 to 299,999. Programs exceeding 
the address of 99,999 cannot contain referenced 
data areas in excess of the 99,999 address. This 
address is always base relative and is added to the 
base register value during the fetch cycle. The abso- 
lute address stored in address memory is comprised 
of the value in the address field added to the base 
register. It can also be indexed by an index register 
when specified. The address digits are limited to 
the decimal digits zero through nine, thus creating 
a completely decimal addressing scheme for a bene- 
ficial system/programmer/operator interface. 



LITERAL SPECIFICATION 

Some of the instructions allow the A field length 
digits to specify that the A address syllable con- 
tains a literal value and not the address of a data 
field. Figure 5-3 shows the bit configuration for 
the various literals that the A address syllable can 
contain. 
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Figure 5-3. Literal Specification Control 
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When D3 has the 8-bit and 2-bit ON with the 4-bit 
OFF, the A address is a literal. The D3 1-bit and 
D4 8-bit specify the format of the literal as shown 
in figure 5-3. When the literal specification is an 
unsigned 4-bit format, the literal length can be one 
through six — the total number of digits in the 
address field. When the signed 4-bit format is speci- 
fied, the literal length can be one through five since 
the most significant digit is the sign digit. 

When the 8-bit format is specified, the literal 
length can have a value of one through three. If the 
literal length is less than the maximum length for 
the specified format, the literal is always assumed 
to be left-justified. 



NORMAL STATE INTERRUPTS 

When certain operational conditions occur within 
the processor while executing instructions in the 
normal state, the following logic occurs: 

a. If either an operator interrupt, a timer inter- 
rupt, or an I/O interrupt occurs, the interrupt 
will generate a result descriptor and store the 
descriptor in the reserved memory location 
specified in table 2-1. 

b. The interrupt will turn the interrupt ON (set) 
and store the program return point and logi- 
cal register settings. 

c. An automatic branch is taken to the address 
specified by the contents or reserved memory 
location 000094 (refer to table 2-1). The pro- 
cessor operational mode is changed from 
normal state to control state, zero base. 



The branch to the control state is a branch to the 
Operating System - the Master Control Program. 
It is the function of the Operating System to 
determine the type of interrupt and the course of 
action that is to be followed. The interrupt sys- 
tem, as explained, is automatic and is an integral 
part of the processor hardware system. 



Memory Parity 

When a memory parity error is sensed during a 
processor access from main memory, an interrupt 
occurs. (The instruction is continued until com- 
pletion if the error did not occur during fetch.) 
The instruction being executed is completed before 
allowing the automatic interrupt system to become 
operative. 

Address Error 

A memory address error can occur under any of 
the following conditions: 

a. Base or limit address error. 

b. Non-synchronized addresses of instructions. 

c. Non-synchronized addresses contained in in- 
structions. 

d. Non-decimal digits contained in addresses. 

Detection of address errors is made on those ad- 
dresses developed after the addition of the base 
and index register, if applicable, and on all devel- 
oped addresses which are advanced during the 
execution of the instruction. Note that when the 
base or index register is added to an address con- 
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taining a non-decimal digit, the resultant address 
may be changed to an undefined address which no 
longer contains a non-decimal digit and, therefore, 
will not be detected. Detection of non-synchro- 
nized addresses contained in instructions is limited 
only to addresses which are used to write into 
memory. 

If any of the above four error conditions occurs, 
the instruction is completed, but all memory write 
cycles are inhibited. A memory read cycle is inhib- 
ited only when an address contains a non-decimal 
digit. However, when addresses are advanced dur- 
ing the execution of an instruction, non-decimal 
digits may be changed to decimal digits, allowing a 
memory read or write cycle to be performed. 

When one of the above error conditions occurs and 
an instruction is completed, an interrupt is gen- 
erated and the automatic interrupt system takes 
over control. A base or limit address error occurs 
whenever a memory address is out of bounds of 
the base and limit register settings. This feature 
provides for memory protection when operating in 
a multiprograming mode. 

Non-synchronized addresses of instructions is an 
error when a branch occurs to an address that is 
not an even value (Mod 2). An error that results 
from non-synchronized addresses contained in an 
instruction is caused when an address is not Mod 2 
or Mod 4 when required by the format control bits 
or the instruction code. A non-decimal digit in an 
address is a digit that has a binary value of 10 
through 1 5 and is referred to as an undigit. 

Instruction Time Out 

When an instruction is fetched, an adjustable timer 
of approximately 250 milliseconds is triggered. If 
execution of the instruction is not completed dur- 
ing the preset time, an interrupt is generated im- 
mediately. This does not include actual I/O opera- 
tions since the processor only initiates them, 
whereas the I/O control unit executes them. 



NOTE 



The contents of the reserved location for 
the next instruction address may or may 
not have meaning. 



Invalid Instructions 

An invalid instruction is defined as follows: 

a. All non-assigned operator codes. 

b. Operator codes requiring options which are 
not present. 

c. Invalid Branch Communicate instruction. 

d. Invalid halts. 

e. Privileged instructions during non-zero base 
state operation. 

If any of these conditions occur, the absolute ad- 
dress of the invalid instruction is stored in the 
memory location reserved for the program address. 
Execution of the instruction and all memory write 
cycles are inhibited. 

Privileged Instructions 

There is a set of instructions that can only be exe- 
cuted in zero-base state. If one of these privileged 
instruction codes is detected while operating in 
non-zero-base state, an interrupt is generated. 
Memory write cycles are inhibited, no instruction 
is executed, and the memory location reserved for 
the program address contains the absolute address 
of the privileged instruction. 

Clock Interrupt 

Two words that comprise the timer and its control 
value are contained within address memory. The 
first timer word is counted at a one millisecond 
rate. The second timer word can contain any six- 
decimal digit value. When the real timer word is 
counted to the value of the control, the clock 
interrupt is generated. The real timer value will 
continue to count and requires the MCP to read 
and clear this value from the address memory loca- 
tion. The maximum value that the real timer word 
can achieve is 999,999 milliseconds. In any event, 
the current instruction is completed before auto- 
matic interrupt handling takes place. 

CONTROL STATE INTERRUPTS 

When the processor is operating in control state, 
there are interrupt conditions generated, but no 
automatic interrupt handling takes place at the 
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completion of an instruction. Rather, at the time 
that the MCP attempts to return to normal state, 
automatic branching to control location 000094 
will occur so that these interrupts will be handled 
by the MCP. 

If the processor is operating in the zero-base state, 
the following processor conditions will cause the 
processor clock to be turned off, leaving all condi- 
tions static: 

a. Memory parity error interrupt. 

b. Address error interrupt. 

c. Instruction time out interrupt. 

d. All non-assigned operator codes. 

e. Operator codes requiring options which are 
not present. 

f. Invalid halts. 



an invalid I/O descriptor which will set the inter- 
rupt flip-flop ON and store a result descriptor. 
Automatic interrupt branching occurs in normal 
state, but not in control state. An invalid I/O 
operation interrupt can occur under any of the 
following conditions: 

a. The specified I/O channel is not attached to 
the system. 

b. The I/O descriptor for the specified channel 
is an invalid operation. 

c. An attempt is made to initiate an I/O opera- 
tion on a channel that is busy with a previ- 
ously initiated operation. 

d. The addresses within the I/O descriptor are 
not valid (not synchronized, non-decimal 
digits, or the ending address is not greater 
than the beginning address). 



Since the processor is in the zero-base state, any of 
the above interrupts indicates that a hardware or 
an Operating System error exists. A privileged 
instruction interrupt cannot occur because all of 
the instructions are executable in the zero-base 
state. The clock interrupt condition occurs in the 
same manner as in normal state, but no automatic 
branching occurs in control state. 

Invalid I/O Operation 

Since the zero-base state must be entered to exe- 
cute an initiate I/O operation, it is possible to have 
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HRUUESSOR RESULT DESCRIPTOR 

All processor interrupts that do not turn off the 
processor clock generate a result descriptor. The 
interrupt flip-flop is not necessarily turned ON. 
The format of the result descriptor is shown in 
figure 5-4. 

The result descriptor is a complete memory word 
of 16 bits, with bit 1 being the most significant. 
The function of each bit is shown in table 5-1. 
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Figure 5-4. Processor Result Descriptor 



Table 5-1 
Bit Functions of Processor Result Descriptor 



Bit 



Function 



This bit is ON whenever a result descriptor is stored. 

This bit is ON whenever an exceptional condition occurs (always ON whenever a result descrip- 
tor is stored). 
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Table 5-1 (cont) 




Bit Functions of Processor Result Descriptor 


Bit 


Function 






3 


This bit is reserved. 


4 


This bit is ON if the interrupt was generated by the execution of an invalid I/O operation. 


5 


This bit is ON if the interrupt was generated by the execution of an invalid instruction. 


6 


This bit is ON if the interrupt was caused by a memory parity error. 


7 


This bit is ON if the interrupt was caused by a memory address error. 


8 


This bit is ON if the interrupt was caused by an instruction time out. 


9 


This bit is ON if the interrupt was caused by the clock interrupt. 


10 


This bit is ON if the interrupt was caused by an operator. 


11-16 


These bits are reserved. 







If a processor interrupt is generated, reserved 
memory will contain a word with bit 1, bit 2, and 
one or more of the other specified bits ON. When 
the result descriptor is handled, the first two bits 
must be turned OFF by the Operating System. The 
privileged instruction (Scan Result Descriptor) is 
used by the Operating System to sense the pres- 
ence of a result descriptor in reserved memory. 

LOGICAL UNITS 

There are a number of logical units within the pro- 
cessor which affect its operation. These logical 
units are set or changed by instructions, or control 
the execution of specific instructions. 

Overflow Flip-Flops 

The overflow flip-flop is a hardware logical unit 
that indicates the data field of a move or arith- 
metic instruction is exceeded. If an overflow condi- 
tion is detected, the command is executed but the 
data is not affected. The overflow flip-flop is not 
cleared at the beginning of an arithmetic operation 
but is preserved; therefore, it indicates overflow 
that has occurred any time before or during a series 
of arithmetic operations or other interjected non- 
arithmetic operations. Instructions that can create 
an overflow condition are: 

a. Arithmetic instructions except Multiply. 



b. Floating point arithmetic instructions. 

c. Move Numeric. 

d. Move Alphanumeric. 

Overflow cannot occur during a Multiply instruc- 
tion since the receiving field is always large enough 
to contain the product. In all cases except the 
floating point instructions, overflow results when 
the receiving field cannot contain the sending field. 
With floating point instructions, the overflow can 
also be caused by an out-of-range exponent. For 
specific information on the instructions, refer to 
the B 2500 and B 3500 Assembler Reference 
Manual (1034949). The overflow flip-flop is turned 
OFF by the Branch On Overflow instruction. Once 
cleared, it can be turned ON if the conditions arise 
while executing those instructions that may turn it 
ON. There are two ways by which the present set- 
ting of the overflow flip-flop may be stored in the 
4-bit of reserved location 000076 (see table 2-1), 
and then clearing the flip-flop. These are: 

a. Branch Communicate. 

b. Automatic interrupt feature. 

The overflow flip-flop is restored from the reserved 
memory location by the Branch Reinstate instruc- 
tion. In addition, the object program may branch 
to some subroutine and the overflow flip-flop set- 
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ting must be retained and restored at the con- 
clusion of the subroutine execution, prior to 
continuing in the object program. The Enter in- 
struction will store the flip-flop setting into the 
four bits of the reserved character location in the 
memory stack, and then clear the overflow flip- 
flop. The Exit instruction will restore the overflow 
flip-flop setting from this reserved location. 

Comparison Flip-Flops 

Two hardware flip-flops make up the comparison 
logical unit. These two flip-flops have the following 
four combinations (0 = OFF, 1 = ON): 

a. 00 — cleared. 



b. 01 — greater or high comparison result. 

c. 1 — less or low comparison result. 

d. 1 1 — zero or equal comparison result. 

These four states represent the result of executing 
an instruction that affects these logical units. The 
cleared state actually indicates that there is no 
comparison result existing. The instructions that 
set a result into the comparison flip-flops and are 
reflected on the appropriate console indicators are: 

a. All arithmetic instructions. 



b. All floating point instructions. 
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Any branching that is done on the basis of the 
comparison flip-flops does not change their status. 
Only another instruction that affects them can 
change their status. When entering control state by 
means of the Branch Communicate instruction or 
the automatic interrupt system, the status of the 
comparison flip-flops is stored. The 2-bit and 1-bit 
of the same character that stores the overflow flip- 
flop status will contain the status of the compari- 
son flip-flops. The flip-flops are then cleared before 
branching to control state. When return is made to 
the normal state, the Branch Reinstate instruction 
will restore the comparison flip-flops from the 
character in reserved memory. Similarly, when 
entering a subroutine, the Enter instruction stores 
the comparison flip-flops in the 2-bit and 1-bit of 
the specified character in the memory stack. This 
same character contains the overflow flip-flops 
status. When leaving the subroutine with the Exit 
instruction, the comparison flip-flops are restored 
from this character in the stack. 



EBCDIC/USASCII Mode Flip-Flop 

This flip-flop determines whether the processor is 
operating on EBCDIC or USASCII internally coded 
data. The OFF state of the flip-flop indicates that 
the processor is using the EBCDIC code. The flip- 
flop can be programmatically set ON to indicate 
that the processor is to use USASCII code. The Set 
Mode instruction sets or resets this flip-flop, as 
desired by the programmer. The following instruc- 
tions are sensitive to the setting of the EBCDIC/ 
USASCII mode flip-flop: 



d. Move Numeric instruction. 

e. Move Alphanumeric instruction. 

f. The bit test instruction. 

g. The logical instructions, 
h. The scan instructions. 

i. The Edit instruction. 

j. The Scan Result Descriptor instruction. 

k. Search instruction. 



a. All Arithmetic instructions. 

b. All Floating Point instructions. 

c. Move Numeric instruction. 

d. Move Alphanumeric instruction. 

e. Move Repeat instruction. 

f. Translate instruction. 

g. Scan Delimiter Equal instruction. 

h. Scan Delimiter Unequal instruction, 

i. Edit instruction. 
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When branching to the control state, the setting of 
the EBCDIC/USASCII mode flip-flop is also stored 
in the 8-bit of the same character containing the 
settings of the overflow and comparison flip-flops. 
It is then cleared prior to entering the control 
state. This is done by either of the following: 

a. Branch Communicate instruction. 

b. Automatic interrupt branch. 

When returning to normal state, the Branch Rein- 
state instruction will restore the EBCDIC/USASCII 
mode flip-flop from the character in reserved 
memory. When entering a subroutine, the Enter 
instruction will store the status of the mode flip- 
flop in the 8-bit of the specific character in the 
stack which also contains the overflow and com- 
parison flip-flop settings. The Exit instruction will 
restore the EBCDIC/USASCII mode flip-flop from 
the character in the stack when leaving the sub- 
routine. This is necessary in the event that the flip- 
flop is changed by the subroutine. The special 
character in reserved memory or the stack contains 
the setting of the EBCDIC/USASCII mode flip-flop 
in the 8-bit, the setting of the overflow flip-flop in 
the 4-bit, and the settings of the comparison flip- 
flops in the 2-bit and 1-bit. 



Interrupt Flip-Flop 

The interrupt flip-flop is a hardware logical unit 
that indicates the presence of an interrupt. This 
flip-flop controls the automatic interrupt circuitry 
when the processor is operating in normal state. If 
the flip-flop is OFF (no interrupt condition), exe- 
cution continues in sequence from instruction to 
instruction. If an interrupt occurs, the flip-flop is 
turned ON. If the flip-flop is ON at the completion 
of an instruction execution cycle, the automatic 
interrupt branch to control state, base zero occurs. 
The flip-flop is turned ON by the detection of any 
I/O complete interrupt. The Scan Result Descrip- 
tor instruction will turn the interrupt flip-flop OFF 



Normal/Control State Flip-Flop 

The setting of this flip-flop dictates the state of 
operation of the processor. When it is ON, the pro- 
cessor is operating in normal state and allows the 
execution of the automatic interrupt branching. 



This flip-flop can only be turned ON by the Branch 
Reinstate instruction which is executed by the 
Operating System. It is turned OFF by either the 
Branch Communicate instruction or the automatic 
interrupt branch. When it is OFF, the processor is 
operating in control state which inhibits the auto- 
matic interrupt circuitry. 

Timer 

The timer, as previously described, consists of two 
words in address memory (see figure 3-1). The first 
timer word is counted at a 1 KC rate. This word is 
compared with the value of the second word which 
is placed there by the Operating System. When the 
first word is equal to or greater than the second 
word, a clock interrupt occurs. The timer will con- 
tinue to count after the interrupt and requires the 
Operating System to read and clear the first word 
of the timer. The value read from the timer word is 
used by the Operating System for logging functions 
and updating the real-time clock. 

Base Register 

The base register in the processor is a three-digit 
register. These three digits are always added to the 
two high-order digits of the 5-digit program and 
instruction address to form a six-digit absolute ad- 
dress. This makes the base register modulo 1000, 
that is, a base register value of 137 is actually 
137,000. This base register value is always added to 
the base relative addresses contained in the instruc- 
tions. This computation takes place during the 
fetch cycle, prior to storing the absolute address 
generated into address memory. For any program, 
the base register value is created by the Operating 
System and stored in reserved memory location 
000070 (table 2-1) prior to initiating the program. 
When the Branch Reinstate instruction is executed, 
the base register is set to the value contained in 
reserved memory establishing the base register of 
the normal state program. If a Branch Communi- 
cate instruction or an automatic interrupt branch is 
executed, the base register value is stored in the 
reserved memory location prior to entering control 
state and the base register is also cleared to zero. 

Limit Register 

The limit register within the processor is a three- 
digit register. The purpose of the limit register is to 
provide memory protection. Memory protection is 
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accomplished by comparing the high-order three 
digits of the absolute address generated for instruc- 
tions with the base and limit registers. The base 
register provides the lower limit and the limit regis- 
ter provides the upper limit. The value of the limit 
register is provided by the Operating System and 
stored in reserved memory location 000073. The 
Branch Reinstate instruction sets the limit register 
to the value contained in reserved memory. When 
the Branch Communicate instruction or automatic 
interrupt branch is executed, the limit register 
value is stored in reserved memory prior to enter- 
ing control state and the limit register is set to the 
system memory size. This allows the Operating 
System to access all memory. 

Index Registers 

The index registers used in a B 2500 or B 3500 
System are not hardware registers like the base and 
limit registers. Three index registers are contained 
in reserved locations of an object program and are 
always assigned the same base relative address. The 
format of the index register is shown in figure 5-5. 
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Figure 5-5. Index Register Format 

Each index register consists of eight digit positions. 
The most significant digit (Dl) is the sign of the 
index value. The second digit position is not used 
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decimal value contained in the remaining six digit 
positions (D3 through D8). If an instruction ad- 
dress specifies indexing, the value of the specified 
index register is added algebraically to the base 
register, plus the base relative address prior to stor- 
ing the generated address in address memory. The 
index register value can be changed by any instruc- 
tion that addresses memory. In addition, the Enter 
and Exit instructions use and alter the setting of 
Index Register 3 (1X3); however, the settings are 
saved and restored. In the zero-base state, the Scan 
Result Descriptor instruction and the Search in- 
struction use IX 1 in its execution. Refer to the 
B 2500 and B 3500 Assembler Reference Manual 
(1034949) for further details on specific in- 
structions. 



STACK 

The memory stack was previously mentioned with 
respect to storing the mode, overflow, and com- 
parison flip-flop status prior to entering a sub- 
routine. The stack is an area of memory that has 
been reserved by the programmer in which to store 
subroutine linkage words. The beginning address of 
the stack is stored in the base relative reserved 
memory location 000040. When an Enter instruc- 
tion is executed, the address of the stack is ob- 
tained from base relative location 000040 and into 
this stack is automatically stored: 

a. The six-digit address of the next instruction. 

b. The eight-digit contents of Index Register 3. 

c. One character containing the status of the 
mode, overflow, and comparison flip-flops. 

d. The parameters as specified by the Enter in- 
struction. 

Index Register 3 is set to the address of the begin- 
ning of the stack, and reserved memory location 
000040 is set to the address following the para- 
meters (beginning of the next stack) in the event 
that another subroutine is entered from the one 

that is hpino pvpr-iitpH A« aridit'*"""^ npetoH ejiK. 

routines are entered, the same storage process of 
linkage words into the stack takes place. As the 
subroutines are exited, return to the preceding 
level occurs by restoring the values of registers 
from the stack linkage words. These exits occur 
until the object program is reached at which time 
i/vj, luc auuicss m uuuutu, anu me logical nip- 
flops are restored to the conditions existing at the 
time of the first Enter instruction execution. This 
stack concept greatly simplifies the ability to call 
on subroutines and to make nested calls on other 
subroutines. 

ADDER 

The processor uses an adder that accumulates two 
fields from the most significant to the least signifi- 
cant digit positions. Reverse addition, as incor- 
porated in B 2500 and B 3500 Systems, has the 
advantage of detecting an overflow condition prior 
to altering the receiving field for the result. The 
principle used in this type of adder is illustrated by 
the flow chart in figure 5-6 and the five examples 
in figure 5-7. If the data fields are signed, sign 
manipulation takes place prior to the addition 
since they are the most significant digits. 
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Figure 5-6. Adder Functional Flow Chart 
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EXAMPLE 3: 
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EXAMPLE 4: 
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EXAMPLE 5: 
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Figure 5-7. Adder Examples 

In figure 5-7, there is no manipulation of signs 
shown. The addition of two data fields is only 
shown to present the technique of a left-to-right 
adder. 

In example 1, as each set of digits is added, no 



carry is generated and no nines are produced. As 
each new result is generated by the adder, the pre- 
vious result is stored in the result field in core 
memory. In example 2, an overflow condition is 
immediately detected because of a carry on the 
first digit addition. In example 3, the first five 
nines are not stored until the result equal to eight 
is generated. The eight is retained until the carry is 
generated when adding the last digits, at which 
time the eight is made into a nine and stored. The 
following nines are then stored as zeros in the re- 
ceiving field, and then the final digit (8) is stored. 
Nothing is stored in example 4 until the final digits 
are added. The receiving field in example 5 remains 
unchanged even though an overflow condition is 
not detected until the final digits are added. This is 
due to the result being contained in the nine's 
counter of the adder. 

CONSOLE 

The operator's console (figure 5-8) consists of two 
panels: a display panel and a control panel. The 
display panel is the vertical upper panel; the con- 
trol panel is the curved lower panel that is placed 
on a slope with the display panel. 

Display Panel 

The display panel contains a NIXIE® tube display 
and back-lighted fixed message displays. The dis- 
play panel can be divided into three areas as 
follows: 

a. A NIXIE tube display consisting of two 
groups of tubes representing six contiguous 
digits of memory data or address informa- 
tion. Each group is appropriately identified 
by one of three legends which are illuminated 
directly below the tube display when the 
system is operating in that particular mode. 
Each tube position is capable of displaying all 
1 6 digits of the extended binary set. Undigits 
will be displayed as their decimal value, less 
ten, with a slash through the digit. A halt, 
either programed or manual, displays the 
legend OP AF BF and INSTRUCTION 
ADDRESS. An 8-digit instruction (Address 
Branch, Exit, Halt Branch) displays its Op 
Code on the left side of the display panel and 
the instruction address on the right side. 
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Figure 5-8. Operator's Console 
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When indirect field length is specified in the 
AF or BF fields, the display in the AF or BF 
positions is the resultant field length and not 
the bit combination specifying indirect field 
and its address. When a literal is specified in 
the AF field, the bit combination specifying 
the literal operand and the bit combination 
specifying the controller are cleared to zero 
before display. Subsequent use of the A key 
on the control panel displays the address of 
the operand and not the literal. The left 
group of six NIXIE tubes on the display 
panel reflects: 

1) OP AF BF (first interruption syllable). 

2) MEMORY ADDRESS. 

3) PROGRAM ADDRESS. 

The right group of six NIXIE tubes reflects: 

1) INSTRUCTION ADDRESS. 

2) MEMORY INFORMATION. 

3) BASE and LIMIT (registers). 

b. Twenty back-lighted channel indicators (00- 
19) that illuminate when an appropriate 
channel is busy, and are used for testing pur- 
poses. Indicators 20-23 are used by the Main- 
tenance Test Routine (MTR). 

c. Back-lighted, fixed-message indicators which 
reflect the state of the logical flip-flops. Con- 
trol state operation is indicated by the 
NORMAL indicator not being lit. The PRO- 
GRAM indicator lights when an invalid opera- 
tion or an invalid address is encountered. The 
PROGRAM and CHECK indicators light 
when an instruction time out occurs. The 
CHECK indicator lights if a parity interrupt 
occurs. The INTERRUPT indicator lights if a 
logical interrupt is not completed. A com- 
plete list of the indicators is as follows: 

1) NORMAL. 

2) LOW. 

3) PROGRAM. 

4) ASCII. 



5) EQUAL. 

6) CHECK. 

7) TEST. 

8) INTERRUPT. 

9) HIGH. 

10) OVERFLOW. 

An optional feature is provided with the B 2500/ 
B 3500 operator console to time certain operations 
or program runs as desired by the operator. This 
feature is a time indicator consisting of six NIXIE 
tubes located on the display panel and a time indi- 
cator control switch located on the control panel. 

Control Panel 

The control panel consists of keys which allow the 
operator to enter information into registers or 
memory, keys to control the display of informa- 
tion, a key to start and stop the processor, one key 
for emergency power off, one key for terminating 
operation, and keys for power on and off. The uses 
of these keys are as follows: 

CL (CLEAR) KEY 

When this key is pressed, all of the flip-flops in the 
processor, I/O controls, central control, and 
memory control are reset to the cleared state and 
tlie limit register is set to the system memory size. 
This key is only active when all I/O operations are 
completed and the processor is halted. 

LD (LOAD) KEY 

After the system has been cleared by the CL key, 
pressing this key initiates the normal load opera- 
tion. Loading of the Operating System is per- 
formed on the I/O channel that has been predesig- 
nated (normally the systems memory or a disk 
unit) by the field engineer. 

STOP/RUN KEY 

The STOP/RUN key serves two functions. If the 
processor is running, pressing the key causes the 
processor to stop. If the processor is stopped, 
pressing the key causes the processor to continue 
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execution of the stopped program. A stop will only 
occur at the end of the instruction being executed; 
the keyboard is inactive until all of the I/O opera- 
tions are completed. The status of processor opera- 
tions is indicated by the stop or run indicators 
located near the STOP/ RUN key. 

SI (SINGLE INSTRUCTION) KEY 

This is a single step key which is active when the 
processor is in a stopped status. Pressing this key 
causes the current instruction displayed in the 
NIXIE tube display to be executed and the next 
instruction to be fetched and displayed in the 
NIXIE tube display. If the current instruction is a 
Halt instruction, only a fetch and display of the 
next instruction occurs. 

01 (OPERATOR INTERRUPT) KEY 

The system may be interrupted temporarily by the 
operator pressing this switch. 

MO (TIME METER OFF) KEY 

When the time indicator option is provided with 
the B 2500 or B 3500 System, this switch turns the 
time indicator located on the display panel off if 
the processor is in the Halt state. The RUN key 
turns the time indicator back on. 

OP KEY 

This key is active in the stopped status only. Press- 
ing this key causes the OP AF BF and address of 
the current instruction tube displayed in the left 
and right groups of NIXIE tubes, respectively. 
Digits can then be entered, right to left, into the 
OP AF BF register from the keyboard. The entry 
of the first digit blanks the left-most NIXIE tubes 
and the first digit will be displayed. The remaining 
digits will be displayed as they are entered from 
the keyboard. 

A, B, AND C (FIELD ADDRESS) KEYS 

These three keys all essentially perform the same 
function as the OP key and are only active when 
the processor is in a stopped status. Pressing any 
one of the three keys causes the OP AF BF of the 
current instruction to be displayed in the left 
group of NIXIE tubes. The right group of NIXIE 
tubes will contain the A, B, or C field address of 



the instruction, depending on whether the A, B, or 
C key was pressed. 

PA (PROGRAM ADDRESS) KEY 

This key is only active in the stopped status. Press- 
ing the key causes the program address of the next 
instruction to be displayed in the left group of 
NIXIE tubes. The three-digit base register and 
three-digit limit register values will be displayed in 
the right group of NIXIE tubes. The program ad- 
dress can be changed by entering digits from the 
keyboard. Entry of the first digit blanks the dis- 
play and the first digit of the new program address 
will be displayed. A limit of six digits can be en- 
tered, at which time the keyboard becomes in- 
active. 

AD (ADDRESS) KEY 

This key is only active in the stopped status. When 
the key is pressed, the memory address register is 
displayed in the left group of NIXIE tubes and the 
information contained at that address is displayed 
in the right group of NIXIE tubes. A limit of six 
digits can be entered from the keyboard to change 
the memory address. Entry of the first address 
digit blanks the remaining display and will move 
from right to left. The entered digits are shifted 
with newly entered digits following, until the regis- 
ter is full. 

WR (WRITE) KEY 

This key can only be used after pressing the AD 
key and is used to write new information into core 
memory, a digit at a time, via the keyboard. The 
memory address register advances one digit posi- 
tion for each entry. The digit currently contained 
at the memory address appears left-justified in the 
right group of NIXIE tubes, and the keyboard 
entry digit is right-justified. If it is not necessary to 
change a digit, it can be bypassed by means of the 
SKIP key. Once the WR key is pressed, the write 
function is active until one of the other keys is 
pressed (other than a digit or SKIP key). 



SKIP KEY 

This key is only active after the WR key has placed 
the keyboard into a write function status. Pressing 
this key causes the memory address register to in- 
crease by one digit position. It is used to skip over 
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digit positions that are not to be changed in core 
memory. 

READ KEY 

This key is active only after the AD key has been 
pressed. When displaying information from core 
memory, this key causes the next digit (or groups 
of digits) to be read from memory and displayed in 
the right group of NIXIE tubes. The memory ad- 
dress is increased by one if the address is not 
modulo-4. Once the address is modulo-4, words 
will be read out and the address will increment by 
four. 

BM (BASE MEMORY) KEY 

When this key is pressed and used in conjunction 
with other appropriate keys, the memory address, 
program address, or instruction address is displayed 
base relative instead of its absolute systems ad- 
dress. 

CS (CONTROL STATE) KEY 

This key is used in conjunction with the SI (single 
instruction) key. In normal state, the SI key causes 
execution of a single instruction. If the execution 
of that single instruction causes a return to control 
state when this key is active, all control state in- 
structions are executed continuously and the pro- 
cessor halts only when normal state is reinstated. 
Thus, the execution of a Branch Communicate 
instruction consists of the execution of all control 
state instructions associated with the Branch 
Communicate. 

TERM (TERMINATE) KEY 

This key performs the same function as the CL 
(clear) key except that this key is always active and 
provides an absolute means of halting the processor 
which otherwise may not be able to be halted be- 
cause of undefined hardware or software diffi- 
culties. The halt is immediate and all displays are 
blank. 

DIGIT KEYS 

A total of sixteen digit keys on the keyboard are 
available for manually entering information into 
the system. The ten keys, labeled through 9, 
represent the 4-bit binary values of decimal digits 



through 9, whereas the other six keys, labeled 
through 5. represent the 4-bit binary values of 10 
through 15 for entering the upper 4-bit stack of 
8-bit character combinations. The transfer of this 
information is controlled by the previous pressing 
of an appropriate control key. The keyboard is 
active in the stop state and inactive in the run 
state. 

EMERG PULL OFF (EMERGENCY POWER) KEY 

This switch provides a signal to an external device 
that causes power to be removed from all of the 
units. This signal is not distributed to the system 
and no system unit has the capability to respond to 
this signal. It is provided for emergency conditions 
only and must not be used for normal power shut- 
down operations. 

PWR ON KEY 

This key is used to apply power to the system. 

PWR OFF KEY 

This key is used to remove power from the system. 

Load Function 

Two types of Load commands are available for the 
B 2500/B 3500 Systems. The first type, called 
Universal Load, permits the operator's selection of 
the input media; the second type, called Normal 
Load, restricts the selection of the input media to 
that of a particular peripheral unit (normally sys- 
tems memory or disk). The two types of Load 
commands are discussed in the following para- 
graphs. 

NORMAL LOAD 

The Normal Load operation is initiated by clearing 
the computer by pressing the CL (clear) key and 
the LD (load) key. Pressing the LD key writes a 
2-digit channel number and the first syllable of an 
I/O descriptor into reserved memory starting at 
address 000000. The channel number and I/O 
descriptor is predesignated by the user and is a 
field engineering modification. To retrieve a new 
copy of the MCP by the quickest means available 
requires that the LD key be wired to call on the 
appropriate disk channel on which the resident 
MCP is stored. After writing the channel number 
and I/O descriptor into core memory, the proces- 



5-16 



sor will initiate an I/O operation using the informa- 
tion in address 000000. The hardware auto- 
matically sets the beginning address to 001000 and 
the ending address to 001400. If the I/O unit is 
systems memory or a disk file, the segment address 
is set to zero. The processor idles until the inter- 
rupt flip-flop is set by the I/O control unit at the 
completion of the I/O operation. The processor 
then automatically branches to absolute address 
001000 and begins executing the program that was 
just loaded. If an exception condition occurs, the 
Load operation must be repeated by the systems 
operator. It must be noted that if the I/O unit is 
designated as systems memory or disk, a previously 
cold-started MCP or MCP loader operation must 
have been accomplished after a power-off condi- 
tion. 

UNIVERSAL LOAD 

The Universal Load operation is initiated by the 
operator in the following manner: 

a. Press the STOP/RUN key to stop the system. 

b. Press the CL (clear) key to clear the system. 

c. Press the AD key and then the WR key. 

d. Starting at absolute address 000000, enter 
the two digits for the channel number and 
the six digits (first syllable) of the I/O de- 
scriptor. This allows the operator to select 
any channel and the input peripheral unit 
which contains the cold-start or MCP loader 
deck (or images). 

e. Press the OP key and enter Op Code 66 into 
the OP register by typing 660000 on the key- 
board. 

f. Press the STOP/RUN key to start the system. 



When the STOP/RUN key is pressed at this point, 
the processor executes a Load operation that se- 
lects the control program from a "SYSTEM" 
magnetic tape and loads it. The processor will now 
go into a pseudo initiate I/O cycle in which the 
channel number and the first syllable of an I/O 
descriptor are obtained from core memory starting 
at address 000000. 

The beginning and ending addresses for the I/O 
descriptor are set to 001000 and 001400 respec- 
tively and the segment number, when systems 
memory or a disk file is used, is set to zero. Having 
completed the initiate I/O cycle, the processor 
idles until the interrupt flip-flop is set, signifying 
completion of the I/O operation. When the inter- 
rupt flip-flop is set, the processor transfers the 
absolute address of the pertinent result descriptor 
to IX 1 and clears the result descriptor area to zero 
after transferring the two most significant bits of 
the result descriptor to the comparison flip-flops. 
If the comparison is high (operation complete and 
no exceptions), the processor executes a Move 
Alphanumeric instruction with a field length of 
100 for both the A and B fields. The address con- 
trollers for the A and B fields are 8-bit format and 
unsigned 4-bit format respectively. The A and B 
addresses are both 001000. This move strips off 
the zone bits (most significant digit of a character) 
and compresses the field to 100 4-bit digits. A 
branch is then taken to location 001000. 



If the comparison is equal, indicating that the 

peripheral control returned an exception bit, 

operation contained in the above paragraph is 
automatically retried. 



An invalid descriptor causes the processor to halt 
and, the comparison LOW indicator is set. 
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GENERAL 

The input/output system of the B 2500 or B 3500 
Systems consists of the input/output channels and 
the input/output or peripheral controls/ exchanges. 
All of the input/output operations are initiated, 
but are not executed by the processor. The execu- 
tion of any specified input/output operation is 
accomplished by an I/O control unit. The I/O 
operation may be executed simultaneously with a 
processor operation and other previously initiated 
I/O operations on other I/O channels. The type of 
input/output operation is determined by an I/O 
descriptor that is transferred to the input/output 
control by an initiate I/O operation of the proces- 
sor. At the conclusion of an I/O operation, a result 
descriptor specifies any exception condition requir- 
ing program operation, as well as other pertinent 
information. 

I/O descriptors differ from processor instructions 
in that the addresses do not specify address con- 
trollers or index registers. The I/O descriptor 
addresses are machine absolute and not base rela- 
tive. This permits I/O operations to be processor 
independent and also to be independent of the 
base and limit registers. 

The number of addresses in the various descriptors 
varies. Where no memory accesses are involved, 
such as in Magnetic Tape Backspace, no address 
syllables are required. If the data area required is of 
fixed length, such as punch or print operations, 
only the MSD address is required. Also, in certain 
special cases, extra parameters are required which 
use one additional syllable. An example is in the 
case of disk file descriptors which require disk file 
segment addresses in addition to memory ad- 
dresses. 

Other than above, the most significant digit address 
and the least significant digit-plus-one address rep- 
resent the maximum memory bounds of the record 
being transmitted. A record may or may not reach 
its maximum memory bound, but an attempt to 
exceed this limit will cause transmission of data to 
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be read into an area greater than 80 characters, i.e., 
with the MSD and LSD+1 more than 80 characters 
apart, or they may be read into an area of less than 
eighty characters. For example, the record area 
defined in an object program reflects 40 characters 
in a card reader record. Columns 1 through 40 will 
be stored in the record area of memory and the 
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card reader will continue to read columns 41 
through 80, but will transmit no data into memory 
for those columns. This prevents other record 
areas, or storage, from being clobbered by the 
extra data and allows for conservation of memory 
allocations. The format of the I/O descriptor is 
given in section 1 . 

I/O CHANNEL 

The input/output channel of a B 2500 or B 3500 
System is essentially a transparent exchange be- 
tween the attached I/O control unit and main 
memory. The total number of I/O channels that 
may be included on the system is dependent on the 
central control units used. If the central control 
and memory base cabinet are used (indicating a 
B 2500 System), the total number of I/O channels 
that can be used is six. Two Central Control B 
cabinets can be used on a B 3500 System, each 
capable of accommodating ten I/O channels. The 
I/O channels are numbered 00 through 1 9 and each 
channel has two reserved words in address memory 
(see figure 3-1). In addition, each I/O channel has 
four digits of reserved memory which will contain 
the result descriptor. A linkage address, used by 
the MCP, follows the result descriptor. Two Types 
of I/O channels may be used on a B 2500 or 
B 3500 System: a type A and a type B channel. 
Only half of the total maximum I/O channels can 
be type B channels. Thus, a maximum I/O channel 
configuration would have ten type B and ten type 
A channels. 

I/O CONTROLS 

An I/O control unit controls the operation of the 
peripheral unit(s) attached to that control. Each 
type of peripheral unit requires a different I/O 
control unit, e.g., a card reader I/O control cannot 
accommodate a magnetic tape unit, etc. 

When an input/output operation is initiated by the 
processor, the I/O control on the specified channel 
receives the I/O descriptor and stores it. The spe- 
cific I/O control then executes the input/output 
operation as specified by the self-stored I/O de- 

plained in section 1 and a list of I/O descriptors 
appears in appendix B. At the completion of the 
input/output operation, a result descriptor (refer 
to section 1 and appendix C) is stored in the re- 
served memory location for the specific channel 
that was used for the operation, and the interrupt 
flip-flop is set. 
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All digits and bits of descriptors not defined are 
reserved for expansion and must be zero. Where 
use of the EBCD1C/BCL translator is required dur- 
ing memory accesses, its use is specified by a signal 
from the I/O control at the descriptor command 
and is accomplished automatically by the hard- 
ware. 

If channel priority, or conflicts in requests for 
memory, causes a delay sufficiently long to cause 
loss of data, the condition is detected by the af- 
fected I/O control and reported in its result de- 
scriptor as a memory access error at the comple- 
tion of the operation. 

In all cases of input operation where an attempt is 
made to increment the beginning address beyond 
the ending address, transfers into memory are 
terminated. 

The first two digits of each I/O descriptor are 
checked by the I/O control. If they are not valid 
for the type of control being used, no I/O opera- 
tion takes place, the processor interrupt flip-flop is 
set ON, the invalid I/O bit of the processor result 
descriptor is set, and the result descriptor is stored. 

All beginning addresses must be synchronized 
modulo-4 and all ending addresses must be even. If 
any core memory address is not so synchronized, 
no I/O operation takes place and a processor inter- 
rupt is initiated with the invalid I/O descriptor bit 
of the processor result descriptor set ON. Ending 
addresses refer to the first digit of the next field in 
memory, i.e., the least significant digit of the field, 
plus 1. 

All I/O controls include the capability to respond 
to a Read Address instruction from the processor 
by allowing the transfer of the contents of either 
word of associated address memory to the pro- 
cessor. 



The following paragraphs describe the different I/O 
control units used on the B 2500 and B 3500 
Systems. All descriptor digits, or bits, which are 
not defined are reserved for future expansion and 
must contain zeros. 



Card Reader Control (B 2110/B 3110) 

The card reader I/O control executes the card 
reader I/O descriptors as initiated by the Operating 
System for any Burroughs card reader. Reading is 
terminated by reaching the ending address, or 
when 80 columns of information have been trans- 
ferred to main memory. The control supplies blanks 
in the case of short cards, which are then stored in 
memory unless terminated by the ending address. 
This I/O control signals central control to auto- 
matically translate BCL to EBCDIC when reading 
BCL cards. One BCL character per card column is 
received from the card reader and one 8-bit 
EBCDIC character is stored in memory. A validity 
or read check error does not cause the card reader 
to go Not Ready, but bits are set in the result 
descriptor. The VALIDITY CHECK indicator or 
the READ CHECK indicator remains on until it is 
reset by the next Card Read command or by the 
systems operator. When a validity error occurs 
when reading BCL or EBCDIC, the I/O control will 
store the EBCDIC code 0110 1111, representing 
the ? character. When reading EBCDIC, 256 
card-hole combinations are valid, including the 
combination for the EBCDIC ? character; when 
reading BCL, 63 card-hole combinations are valid, 
excluding the hole combination for the ? character. 

CARD READER I/O DESCRIPTORS 



The card reader I/O descriptors are shown in 
table 6-1. 



Table 6-1 
Card Reader I/O Descriptors 



Name 


Op Code 


Digits 3-6 


Digits 7-12 


Digits 13-18 


Card Read BCL 


20 


RRRR 


Begin 


End 


Card Read Binary 


21 


RRRR 


Begin 


End 


Card Read EBCDIC 


22 


RRRR 


Begin 


End 


Input Request Enable 


35 


RRRR 






Input Request Disable 


97 


RRRR 






Test 


99 


RRRR 







R indicates reserved for future expansion. 



Card Read BCL. A card is read into ascending 
memory locations beginning with the location 
specified by the A address (digits 7-12) and con- 
tinuing to but not including the terminal location 
specified by the B address (digits 13-18). The con- 
tents of each card column occupies one alpha- 
numeric character position in memory. 

Card Read Binary. A binary card image is stored in 
ascending memory locations beginning with the 
location specified by the A address and continuing 
to but not including the location specified by the B 
address. The contents of each card column are 
divided into two 6-bit characters. The upper 6 bits 
are stored in the memory location specified by the 
A address; the lower 6 bits are stored in the memo- 
ry location specified by the A address plus 2, and 
so forth for each column. The unsigned high-order 
bits of each 8-bit character are cleared during this 
operation. 

Card Read EBCDIC. A card is read into ascending 
memory locations beginning with the location 
specified by the A address and continuing to but 
not including the terminal location specified by the 
B address. The contents of each card column oc- 
cupies one alphanumeric 8-bit character position in 
memory. 

Input Request Enable. When the card reader I/O 
control is able to receive an input, the control will 
return a result descriptor indicating that an opera- 
tion has been completed, the card reader is Ready, 
and the START button on the reader has been 
pressed. 

Input Request Disable. This descriptor makes the 
control insensitive to any condition the reader may 
present. 

Test. This descriptor returns a result descriptor, 
indicating that the Test operation has been com- 
pleted and the card reader is Ready (operation 
complete), or the reader is Not Ready (Op Not 
complete or exception), as appropriate. 



The result descriptor exception bits for card reader 
operations are: 

a. Bit 3 — card reader Not Ready. 

b. Bit 4 — memory access error. 



c. Bits 4 and 6 — validity error. 

d. Bits 7-12 - reserved. 

e. Bits 13-16 - unit number (0). 

NOTE 

A memory access error on any I/O opera- 
tion reflects that a memory request was not 
handled before the next memory request 
occurred and information was lost during 
the I/O operaton. 

Card Punch Control 

The card punch I/O control executes card punch 
I/O descriptors and contains an EBCDIC/EBCDIC 
card-code translator. This control can signal the 
central control to perform EBCDIC to BCL transla- 
tion of data when transferring from core memory 
to the I/O control. The control may contain one 
and only one of the following code translators in 
addition to the EBCDIC/EBCDIC card-code trans- 
lator: 

a. BCL/ICT card code. 

b. BCL/BULL card code. 

c. BCL/BCL card code. 

Information is transferred to the punch as bit-serial 
for each punch position, with twelve separate 
80-bit serial transfers to the punch being required 
to punch a card. Transfer of a given row to 
punch-2 consists of 40 bit-pairs. The punch control 
is sensitive to the EBCDIC code 1 100 1 1 1 1 (CF) in 
the data stream for cards being punched in BCL; is 
sensitive to the code lxxxxxx (x represents any 
value) for cards being punched in binary, and will 
cause punching to be terminated from that column 
to the end of the card. Bit information to complete 
the terminated 80-column row is supplied by the 
control. The control is capable of punching binary 
information when required to do so by the object 
program. 

CARD PUNCH CONTROL 1 

This control is used with the B 9210 and B 9211 
Card Punches. When a punch check, access, or 
memory error is detected during the punching of a 
card, the punching of that card is completed and 
the next card is punched. Both cards are sent to 
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Table 6-2 
Card Punch I/O Descriptors 



Name 


Op Code 


Digits 3-6 


Digits 7-12 


Card Punch BCL 


23 


SRRR 


Begin 


Card Punch Binary 


24 


SRRR 


Begin 


Card Punch EBCDIC 


25 


SRRR 


Begin 


Input Request Enable 


35 


RRRR 




Input Request Disable 


97 


RRRR 




Test 


99 


RRRR 





R indicates reserved for future expansion. 

the error stacker and the card punch remains in the 
Ready condition. The control will set the punch 
check bit in the second card result descriptor and 
turn off the PUNCH CHECK indicator on the 

punch. 

CARD PUNCH CONTROL (B 2212 or B 3212) 

This control is used with the B 9212 and B 9213 
Card Punches. When a punch check, access, or 
memory error is detected by the control during the 
punching of a card, the punching of that card is 
completed and the card is sent to the error stacker. 
The punch check bit in the result descriptor is set 
for that card and the card punch remains ready. 

CARD PUNCH I/O DESCRIPTORS 

The card punch I/O descriptors are shown in table 
6-2. Programmatic stacker selection is accom- 
plished by the value of S in position D3. The 
stacker selected depends on the type of punch 
attached. The B 9210 has one stacker to which all 
cards are routed regardless of the value of S or 
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stacker of the B 92 1 1 , B 92 1 2 and B 92 1 3 receives 
cards only as a result of a punch-detected error, 
S-values of or 2 cause cards to be routed to the 
normal stacker; S=l, routes cards to the auxiliary 
stacker. 

Digit 3 (S) may be: 

a. — normal stacker for all card punches. 

b. 1 — normal stacker for B 9210, or auxiliary 
stacker for B 921 1, B 9212, and B 9213. 

c. 2 - normal stacker for B 9210 and B 921 1, 
or error stacker for B 9212 and B 9213. 

NOTE 

The error stacker is also selected by the 
control when an error is detected. 



Card Punch BCL. A card is punched from ascend- 
ing memory locations beginning with the location 
specified by the A address. Punching is terminated 
by the EBCDIC code 1100 1111 (CF) or the 
punching of 80 columns. During punching, the 
EBCDIC/BCL translator is enabled and one of the 
three optional card-code translators is required to 
complete the data transfer. 

Card Punch Binary. A card is punched from as- 
cending memory locations beginning with the 
location specified by the A address. Punching is 
terminated by the code lxxx xxxx (x represents 
any value) or the punching of 80 columns. The 
contents of each card column are divided into two 
6-bit characters. The upper six bits are accessed 
from the memory location specified by the A ad- 
dress; the lower six bits are accessed from the 
location specified by the A address plus 2, and so 
forth for each column. The two high-order bits of 
each 8-bit character are not used except as a de- 
limiter and must otherwise be zero. 

NOTE 

A total of 160 memory characters are re- 
quired to punch 80 columns. Two lxxx 
xxxx codes are required when punching 
less than 80 columns. 

Card Punch EBCDIC. A card is punched from as- 
cending memory locations beginning with the 
location specified by the A address. One column is 
punched for each EBCDIC memory character and 
80 columns are always punched (blanks are re- 
quired in memory if less than 80 columns are to be 
punched). 

Input Request Enable. When the control is input- 
request-enabled, the control returns a result de- 
scriptor, indicating that an operation has been 
completed if, and when, the punch is ready. 
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Input Request Disable. The control is made insensi- 
tive to any condition the card punch may present. 

Test. A result descriptor is returned, indicating a 
completed operation (Ready and no punch check), 
a Not Ready condition, or a punch check, as 
appropriate. 

RESULT DESCRIPTOR 

The result descriptor exception bits for the card 
punch operations are : 

a. Bit 3 - card punch Not Ready. 

b. Bit 4 — punch check or parity error. 

c. Bits 4 and 6 - memory parity error. 

d. Bit 5 — reserved. 

e. Bit 7 - punch identification (test OP only). 

f. Bits 8-12 — reserved. 

g. Bits 1 3-1 6 — unit number (0). 

NOTE 

Bit 7 is set as part of the Test Command 
only if punches B 921 1, B9212, and 
B 9213 are being tested. 

Paper Tape Controls 

PAPER TAPE READER CONTROL 

(B2120/B3120) 

This control is used with the B 9120 Paper Tape 
Reader. All paper tape controls can store or fetch 
one character per memory access. If the number of 
characters specified is not read, spaced, or back- 
spaced due to termination by the reader, bit 7 is 
set in the result descriptor. If the termination was 

Table 
Paper Tape Reader 



caused by the end-of-tape or beginning-of-tape 
reflective strip, bit 5 in also set. 

If a tape parity or memory access error is en- 
countered, the control continues the operation. 
The appropriate bits (4 and 6 or 4) are set in the 
result descriptor. 

NOTE 

The position of the tape after an access er- 
rors) is indeterminate when the operation 
is terminated by the ending address. 

PAPER TAPE READER I/O DESCRIPTORS 

The paper tape reader I/O descriptors are shown in 
table 6-3. 

Paper Tape Read. A record is read from the paper 
tape reader into ascending memory locations begin- 
ning at the location specified by the A address and 
continuing to, but not into the terminal location 
specified by the B address. 

If the V variant contains a zero, only the least 
significant seven bits of the eight bits received from 
the reader, together with a high-order zero bit, are 
stored in memory. The parity error line from the 
reader is monitored. 

If the V variant contains a 1 , the eight bits received 
from the reader are transferred to memory via the 
BCL/EBCDIC translator; however, the translator 
will ignore the two most significant bits. The parity 
error line from the reader is monitored and the 
BCL paper tape code/BCL code in the reader is 
enabled. 

If the V variant contains a 2, the eight bits received 
from the reader are transferred to memory. The 
parity error line from the reader is ignored. 

6-3 

I/O Descriptors 



Name 



Paper Tape Read 
Paper Tape Space 
Paper Tape Backspace 
Paper Tape Rewind 
Input Request Enable 
Input Request Disable 
Test 



Op Code 



40 
41 
43 
47 
35 
97 
99 



Digits 3-6 



RRVR 
RRRR 
RRRR 
RRRR 
RRRR 
RRRR 
RRRR 



Digits 7-12 



Begin 
Begin 
Begin 



Digits 13-18 



End 
End 
End 



R indicates reserved for future expansion and V 
indicates a variant of the Op Code. 
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Paper Tape Space. The tape is spaced forward the 
number of characters specified unless stopped by 
an end-of-tape condition. The number of char- 
acters specified is the same as the number of char- 
acters read for the same A and B addresses. This 
I/O descriptor requires no memory space. 

Paper Tape Backspace. The tape is spaced back- 
ward the number of characters specified unless 
stopped by a beginning-of-tape condition. The 
number of characters specified is the same as the 
number of characters read for the same A and B 
addresses. This I/O descriptor requires no memory 
space. 

Paper Tape Rewind. The tape is rewound to the 
beginning-of-tape . 

Input Request Enable. When the control is input- 
request-enabled, the control will return a result 
descriptor, indicating that an operation has been 
completed if and when the unit is ready. 

Input Request Disable. The control is made insensi- 
tive to any condition the unit may present. 

Test. The status of the designated unit is tested and 
a result descriptor is returned. 

RESULT DESCRIPTOR 

The result descriptor exception bits for paper tape 
reader operations are: 

a. Bit 3 - paper tape reader Not Ready. 

u d:+ a -i 

u. un -r — uicmuiy paniy error. 

c. Bit 5 - end-of-tape or beginning-of-tape. 

d. Bits 4 and 6 - tape parity error. 

e. Bits 8-12 — reserved. 



f. Bits 1 3-1 8 - unit number (0). 

NOTE 

An incomplete record means that an end- 
of-tape or beginning-of-tape was encoun- 
tered prior to the completion of a Read or 
Space I/O operation, or the peripheral 
stopped because certain control code but- 
tons on the paper tape reader were pressed. 

PAPER TAPE PUNCH CONTROL 

(B 2220/B 3220) 

This control is used with the B 9220 Paper Tape 
Punch. All paper tape punch controls can fetch one 
character per memory access. When the number of 
characters specified is not written due to termina- 
tion by the peripheral unit, the incomplete record 
bit is set in the result descriptor. Punching is not 
terminated by a low-paper condition. Bit 5 is set in 
the result descriptor after the punching operation 
is completed. During a Write operation, if a 
memory parity error is encountered, the punching 
will terminate immediately and the erroneous 
character is not punched. Bit 4 is set in the result 
descriptor. 

If the number of characters specified is not 
punched due to termination by the punch, bit 7 is 
set in the result descriptor. 

PAPER TAPE PUNCH I/O DESCRIPTORS 

The paper tape punch I/O descriptors are shown in 
table 6-4. 

Paper Tape Write. A record is punched on the 
paper tape punch from ascending memory loca- 
tions beginning at the location specified by the A 
address and continuing to, but not from the ter- 
minal location specified by the B address. 



Table 6-4 





Paper Tape Pun< 


:h I/O Descriptors 






Name 


Op Code 


Digits 3-6 


Digits 7-12 


Digits 13-18 


Paper Tape Write 

Paper Tape Punch 

Leader 

Input Request Enable 

Input Request Disable 

Test 


48 
49 

35 
97 
99 


RRVR 
RRRR 

RRRR 
RRRR 
RRRR 


Begin 
Begin 


End 
End 



R indicates reserved for future expansion and V indicates a variant of the Op Code. 
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If the variant contains a (zero), the eighth bit 
received from memory is ignored and an even 
parity bit is sent on the eighth line. 

If the variant contains a 1, the EBCDIC/BCL trans- 
lator is enabled. The control will terminate the 
operation when the delimiter (1000 0000) is de- 
tected; the delimiter is not sent to the punch. The 
seventh bit received from memory is ignored, a 
zero bit is forced on the seventh line, and an even 
parity bit is sent on the eighth line. The BCL/BCL 
paper tape code translator in the paper tape punch 
is enabled to complete the data transfer. 

If the variant contains a 2, the control sends all 
eight bits received from memory to the paper tape 
punch. Parity is neither generated nor sent. 

Paper Tape Punch Leader. A record consisting of 
all holes is punched on the paper tape punch. The 
number of characters punched is given by the A 
and B addresses. 

Input Request Enable. When the control is input- 
request-enabled, the control will return a result 
descriptor, indicating that an operation has been 
completed if and when the unit is ready. 

Input Request Disable. The control is made insensi- 
tive to any condition the unit may present. 

Test. The status of the designated unit is tested and 
a result descriptor is returned. 

RESULT DESCRIPTOR 

The result descriptor exception bits for paper tape 
punch operations are: 

a. Bit 3 — paper tape punch Not Ready. 

b. Bit 4 — memory parity error. 

c. Bit 5 - low-paper condition. 

d. Bit 7 - incomplete record. 

e. Bits 8-12 — reserved. 

f. Bits 13-18 - unit number (0). 

NOTE 

An incomplete record means that the 
peripheral stopped because certain control 
code buttons on the paper tape punch were 
pressed. 



Line Printer Controls 

A line printer control executes I/O operations on 
the buffered and unbuffered line printers. 

BUFFERED LINE PRINTER CONTROL 

This control is used with the B 9240 and B 9241 
Buffered Line Printers. It signals central control to 
perform automatic EBCDIC to BCL translation on 
the data as it is transferred from core memory to 
the I/O control. The EBCDIC code 1100 1111 
(CF) in the data stream is translated by the 
EBCDIC/BCL translator to 1000 0000 (80). When 
the I/O control detects the 1 in bit position 8, 
memory accesses are terminated and the remaining 
positions of the printer buffer are filled with 
blanks. 

The I/O control contains a one-character buffer 
which receives information from core memory 
serially-by-character and transfers information to 
the printer serially-by-character. Transfer of paper- 
motion information takes place after the printer 
buffer is filled. The I/O control is capable of load- 
ing the printer buffer while paper motion is oc- 
curring in response to a previous descriptor. After 
the paper motion of the previous command is 
completed, format information is received for the 
information in the buffer, which can now be 
printed. The print-check error bits refer to the line 
associated with the previous descriptors, and the 
current descriptor is executed. The memory parity 
error bits refer to the current line, and the current 
descriptor is executed. The end-of-page signal from 
the printer carriage control tape sets the end-of- 
tape bit in the result descriptor; if the current 
descriptor specifies no skipping, the current 
descriptor is executed. The EBCDIC to BCL trans- 
lator is enabled by the control for printing 
operation. The control can be used with one 
printer, or with two if one of the pair includes the 
dual printer adapter. If the dual printer switch is 
set at the BOTH position, the same information is 
printed by both printers simultaneously. 

UNBUFFERED LINE PRINTER CONTROL 

(B 2240/B 3240, B 2242/B 3242) 

This control is used with the B 9242 and B 9243 
Unbuffered Line Printers. It signals central control 
to perform EBCDIC to BCL translation on the data 
as it is transferred from core memory to the I/O 
control. The EBCDIC code 1 100 1 1 1 1 (CF) in the 
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data stream is translated as in the buffered control. 
When the control detects the digit 1 in bit position 
eight, this indicates the end of the line. 

This I/O control contains a two-character buffer 
which receives information from core memory via 
the translator, two characters at a time, for com- 
parison with the six bits (plus parity code) cor- 
responding to the upcoming graphic on the printer. 
The control will also check the six bits (plus parity 
code) presented by the printer for odd parity. 

The control transfers bit-serial information to the 
printer column buffer for each comparison. A 1 bit 
indicates a true comparison and a bit indicates a 
false comparison. The printer must receive bit 
information for all columns, two bits per transfer. 

A counter, to keep count of the number of 
graphics left to be printed, is contained in the con- 
trol. The initial count is a function of the number 
of print positions in the printer; the length of the 
line is determined by the EBCDIC code 1 100 1111 
(CF) in the data stream, and the number of blanks 
is determined by the EBCDIC code 0100 0000 
(40) in the printer line. 

The printer control includes a quick release feature 
which terminates scanning and enables start of 
paper motion as soon as all non-blank characters 
have been printed, thus gaining absolute speed over 
short lines of print. Printing speed with this feature 
is unpredictable; however, line rate is greater than 
815 LPM and less than 1400 LPM (the hardware 
upper limit). 

The error bits (memory parity, bit transfer, code 
parity) of the result descriptor refer to the line 
associated with the current descriptor, and the 
current descriptor is executed. If a memory access 
is missed, the control waits until the same graphic 
is presented to the control the second time and 
then continues, providing automatic recovery. 

Overprinting shall not occur and, replicated sets of 
graphics are not acceptable. The control requires 

Table 



that 64 unique codes be received from the printer 
during each drum revolution. Note that this per- 
mits a character set of 64 graphics. 

LINE PRINTER I/O DESCRIPTORS 

The line printer I/O descriptors are shown in 
table 6-5. 

The following designations are used for digits 3-6: 

a. R — reserved for future expansion. 

b. S — spacing requirement. 

c. U — unit number. 

d. N skip-to-channel number in carriage- 
control tape. 

Printer Write. A line of data is printed from ascend- 
ing memory locations beginning with the location 
specified by the A address. The length of the line is 
determined by the EBCDIC code 1100 1111 (CF) 
in the data stream or by the number of printer 
columns (120, 132), whichever is encountered 
first. Spacing or skipping as specified by digits D3, 
D5, and D6 takes place after printing. Skipping 
takes precedence over spacing. Print characters 
which are not assigned a 6-bit code are translated 
by central control as the EBCDIC ? character. Cod- 
ing for digits D3, D4, D5, and D6 is as follows: 

a. D3 — (no space). 

b. D3 — 1 (single space). 

c. D3 — 2 (double space). 

d. D4 - (printer number one). 

e. D4 - 1 (printer number two). 

f. D5 and D6 - 00 (no skip). 

g. D5 and D6 - 01 through 11 (skip-to-channel 
nn). 

Printer Skip. The number of lines as specified by 
digits D3, D5, and D6 are spaced. Skipping takes 
precedence over spacing. Coding is the same as for 
Printer Write. 

Input Request Enable. When the control is input- 
request-enabled, the control will return a result 
6-5 



Line Printer I/O Descriptors 



Name 


Op Code 


Digits 3-6 


Digits 7-12 


Printer Write 


10 


SUNN 


Begin 


Printer Skip 


11 


SUNN 




Input Request Enable 


35 


RURR 




Input Request Disable 


97 


RRRR 




Test 


99 


RURR 
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descriptor, indicating that an operation has been 
completed if and when the printer is Ready. 

Input Request Disable. The control is made insens- 
itive to any condition the printer may present. 

Test. A result descriptor is returned, indicating 
operation complete (Ready) or the printer is Not 
Ready, as appropriate. 

RESULT DESCRIPTOR 

The result descriptor exception bits for line printer 
operations are: 

a. Bit 3 — printer Not Ready. 

b. Bits 4 and 5 — bit transfer error. 

c. Bits 4 and 6 memory parity error. 

d. Bits 4 and 7 — print check error and code 
parity error. 

e. Bit 8 — reserved. 

f . Bit 9 — end of page (hole in channel 1 2 of the 
carriage-control tape). 

g. Bits 10-12 — reserved. 

h. Bits 13-16 — unit number (0 or 1). 

Magnetic Tape Controls 

The magnetic tape control executes I/O operations 
for magnetic tape as specified by the specific I/O 
descriptor. If desired, the control can signal central 
control to perform automatic BCL to EBCDIC 
(input data) or EBCDIC to BCL (output data) 
translation, depending on whether an input or 
output 7-channel magnetic tape operation is being 
performed. In addition, the control can perform 
nonstop ("shoot the gap") forward operation if a 
second I/O operation is initiated in the prescribed 
minimum time. 

An access error during a Read operation causes: 

a. Characters between the first character which 
missed storage and the longitudinal parity 
check (LPC) character to be read, but not 
stored. 

b. The LPC to be recognized by the control 
which causes the tape to stop in front of the 
record, or block, that is causing the read 
error. 

c. The memory access error bit to be set ON in 
the result descriptor. 



Read retries are not automatic in the control, but 
they are programed in the MCP. 

An access error during a Write operation causes: 

a. An indeterminate character to be written on 
tape in place of the missed character. 

b. The indeterminate character to be sequen- 
tially written until the first character is read 
(if the first written character of the record 
has not yet been read). Thus, a record of 
valid size is created. 

c. The tape to be stopped in front of the record, 
or block, that is causing the write error. 

d. The access error bit to be set ON in the result 
descriptor. 

Write retries are not automatic in the control, but 
they are programed in the MCP. Transfers into 
memory are terminated in all cases where input 
operations attempt to increment the beginning 
address beyond the ending address. 

In all cases if an operation calls for the use of a 
non-present option, the control does not perform 
the operation and returns a result descriptor. 

All magnetic tape controls can store or fetch two 
8-bit characters per memory access. The number of 
memory cycles required is: Vi times the number of 
8-bit characters per record, plus 1. The time be- 
tween memory cycles is: 2 divided by the product 
of the speed and density (transfer rate). 

The magnetic tape control with a cluster adapter 
senses a signal from the active tape station which 
indicates the type of head (7 or 9 track) on that 
station. It transmits data to or from the % station 
only if the number of data channels matches the 
number of tracks. If an attempt is made to use a 
mismatched station, the Not Ready bit in the re- 
sult descriptor is set. 

NOTE 

This precaution is required because a clus- 
ter with a 2X adapter permits any of its 
stations to be addressed, regardless of the 
type of head. Furthermore, station designa- 
tion can be changed by the operator. Seven 
and nine track vertical self-standing trans- 
ports are not permitted on the same ex- 
change; therefore, the magnetic tape unit is 
not designed to recognize a head-type 
signal, even if present. 
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Magnetic tape I/O controls and magnetic tape I/O 
exchanges are described in the following para- 
graphs after a distinction is made between the two. 
The primary differences between an I/O control 
and an I/O exchange are: 

a. The I/O control is associated with the I/O 
channel, and controls variables such as trans- 
fer rate, code sensitivity, etc., as related to a 
specific type of I/O unit. 

b. The I/O exchange allows two I/O channels 
with their associated I/O controls to "float" 
on as an available basis between the same 
group of tape units, this allowing simul- 
taneous Read/Write capabilities. 



7-TRACK FREE-STANDING MAGNETIC TAPE 
CONTROL (B 2391 or B 3391) 

This control is used with all 7-track free-standing 
transports. A maximum of six free-standing trans- 
ports can be used on the control without an 
exchange, and a maximum of ten free-standing 
transports can be used with a 2 x 10 exchange. 
This control has the capability of operating at 200, 
556, and 800 BPI densities. The ability to perform 
nonstop forward operations is also included. 

9-TRACK FREE-STANDING MAGNETIC TAPE 
CONTROL (B 2393 or B 3393) 

This control is used with all 9-track free-standing 
transports. A maximum of six free-standing trans- 
ports can be used on the control without an 
exchange, and a maximum of ten transports can be 
used with a 2 x 10 exchange. This control has the 
capability of operating at 200, 800, and 1600 BPI 
densities; however, for 200 BPI density, a 200 BPI 
adapter is required. 



9-TRACK CLUSTER MAGNETIC TAPE 
CONTROL (B 2381 or B 3381) 

This magnetic tape control is used with the B 938 1 
and B 9382 Magnetic Tape Clusters (9-Track ver- 
sions). Used in conjunction with a B 2680 or 
B 3680 Control Adapter and a B 9989 7-Channel 
Station Adapter, it provides for 7-Track cluster 
operation. This control has the capability of 
operating at 200, 800, and 1 600-BPI densities, and 
can handle up to a maximum of eight cluster 
stations. However, for 200-BPI density, a B 268 1 
adapter is required. 



2x8 CLUSTER EXCHANGE 

(B 2480, B 248 1 , B 3480, and B 348 1 ) 

The B 2480 or B 3480 (7-Track) and the B 2481 or 
B 348 1 (9-Track) 2x8 exchanges provide for con- 
current and independent reading and/or writing to 
any two different tape stations. 

2x10 FREE-STANDING EXCHANGE 
(B 2490, B 2491, B 3490 and B 3491) 

The B 2490 or B 3490 (7- or 9-Track) 2x10 
exchanges are used with the B 9390, B9391, 
B 9392, and B 9394 free-standing tape units. The 
B 2491 or B 3491 (9-Track) 2x10 exchanges are 
used with the B 9393 free-standing tape unit. 
These exchanges provide for concurrent and 
independent reading and/or writing to any two 
different tape stations. 



MAGNETIC TAPE I/O DESCRIPTORS 

The magnetic tape I/O descriptors are shown in 
table 6-6. 



Table 6-6 
Magnetic Tape I/O Descriptors 



Name 



Magnetic Tape Read Forward 
Magnetic Tape Read Backward 
Magnetic Tape Write 
Magnetic Tape Erase 
Magnetic Tape Rewind 
Magnetic Tape Space Forward 
Magnetic Tape Space Backward 
Test 



Op Code 



02 
03 
06 
04 
01 
08 
09 
99 



Digits 3-6 



FUVT 
FUVT 
FUVR 
FURR 
RURR 
FUNN 
FUNN 
RURR 



Digits 7-12 



Begin 
Begin 
Begin 
Begin 



Digits 13-18 



End 
End 
End 
End 
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The symbols for digits 3-6 represent the following: 

a. F — density. 

b. U — unit number. 

c. V — variant of the Op Code. 

d. T — track. 

e. R — reserved for future expansion. 

f. N — amount of spacing requested. 
Variant coding for digits 3-6 are as follows: 

a. D3 — (800 BPI, even parity, not standard 
on 9 track). 

b. D3 - 1 (800 BPI, odd parity). 

c. D3 — 2 (555 BPI, even parity, 7 track only). 

d. D3 - 3 (555 BPI, odd parity, 7 track only). 

e. D3 — 4 (200 BPI, even parity, not standard 
on 9 track). 

f. D3 - 5 (200 BPI, odd parity). 

g. D3 - 7 (1600 BPI, odd parity, 9 track only). 

h. D3 — 8 (density as selected by the tape unit, 
even parity). 

i. D3 — 9 (density as selected by the tape unit, 
odd parity). 

j. D4 — any digit through 9 (unit number). 

k. D5 — 1-3 (maintenance variant on read). 

1. D5 — 2 (write a tape mark record — write). 

m. D5 - 4 (EBCDIC/BCL translator enabled - 
7 track only; meaningless on 9 track). 

n. D6 - for a 9-track Read operation if the 
most significant bit is 1, the remaining three 
bits indicate the track which is to be cor- 
rected via the cyclic-redundancy-check cor- 
rection adapter. If the most significant bit is 
0, no correction is attempted and the re- 
maining three bits are meaningless. For a 



7-track Read operation, digit D6 is mean- 
ingless. 

NOTE 

The cyclic-redundancy-check character is a 
hardware means of generating another 
check character during Write operations 
and provides error correcting capabilities. 
During a Read, the generated cyclic- 
redundancy-check character must agree 
with the one that was written. This is a 
feature that is used to ensure a more reli- 
able magnetic tape operation. 

For a 7-track Read operation when the record 
length is less than the memory area defined by the 
beginning and ending addresses, the EBCDIC code 
1100 1111 (CF) is stored after the last character 
that is read. This character is the least significant 
character for a Read Forward operation and the 
most significant character for a Read Backward 
operation. When a vertical parity error is detected, 
the EBCDIC code 1100 1100 (CC) is stored in 
memory in place of the character in error. 

For a 7-track Write operation, the EBCDIC code 
1 1 00 1111 (CF) in the data stream terminates the 
Write operation. This code is not transferred to 
tape. 

For a 7-track Read or Write operation in which the 
EBCDIC/BCL translator is not enabled, informa- 
tion is stored in or obtained from the lower-order 
six bits of a character. The two higher-order bits 
are cleared to zero for a Write operation. 

An end-of-tape condition does not terminate an 
operation; the end-of-tape bit is set in the result 
descriptor. The incomplete-record bit is set ON in 
the result descriptor when a record which has been 
read is shorter than the read area defined by the 
beginning and ending addresses. Spacing or reading 
over six feet of blank tape automatically termi- 
nates the operation and returns a result descriptor 
with bit 12 set ON. 



Magnetic Tape Read Forward. A record is read 
from the designated unit into ascending memory 
locations beginning with the location specified by 
the A address and continuing to, but not into the 
ending location specified by the B address. Reading 
is terminated by the detection of an interrecord 
gap. 
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Magnetic Tape Read Backward. A record is read 
from the designated unit into descending memory 
locations, beginning with the location specified by 
the B address minus 4 and continuing to, but not 
beyond the ending location specified by the A 
address, while the tape is moving in the reverse 
direction. A record occupies the identical memory 
cells when reading forward or backward only if the 
record length is equal to the memory area defined 
by the beginning and ending addresses. Reading is 
terminated by detecting an interrecord gap. 

NOTE 

The decremented B address is contained in 
the lower numbered address memory loca- 
tion and can be read via the Read Address 
instruction with a zero variant. 

Magnetic Tape Write. A record is written in a for- 
ward direction on the designated unit from ascend- 
ing memory locations beginning with the location 
specified by the A address and continuing to, but 
not into the terminal location specified by the B 
address. 

Magnetic Tape Erase. Magnetic tape is erased in the 
forward direction on the designated unit. The 
number of characters erased is the same as the 
number of characters which would be written for 
the same A and B addresses. No memory space is 
used, but memory cycle time is used. 

Magnetic Tape Rewind. Magnetic tape will be 
rewound on the designated unit to the beginning- 
of-tape. After the operation is initiated, a result 
descriptor is returned and the interrupt flip-flop is 
set ON. The result descriptor will contain the re- 
winding bit which is set ON. If the tape is already 
at the beginning-of-tape when the rewind is initi- 
ated, the rewinding bit will be set ON and the 
beginning-of-tape bit will reflect OFF status. 

Magnetic Tape Space Forward. Magnetic tape is 
spaced forward the number of records specified by 
digits D5 and D6 (00 = 100 records) unless the 
tape is stopped by the detection of an end-of-file 
record. 

Test. The status of the designated unit is tested and 
a result descriptor is returned. All bits except 4, 9, 
1 0, and 1 2 are possible. 



RESULT DESCRIPTOR 

The result descriptor exception bits for magnetic 
tape operations are: 

a. Bit 3 - tape unit Not Ready. 

b. Bit 4 - memory access error (read, write, or 
erase). 

c. Bits 4 and 6 - memory parity error (write or 
erase). 

d. Bits 4, 7, and 8 - tape parity error (read, 
write, or space). 

e. Bit 5 - end-of-tape or beginning-of-tape. 

f. Bit 6 - write lockout (write or test) or end- 
of-file (read or space). 

g. Bit 7 — incomplete record (read). 

h. Bit 8 — attempt to exceed maximum address 
(read only). 

i. Bits 7 and 8 density switch (00 = 800, 01 = 
555, 10 = 200, 11 = {600). 

j. Bit 9 — cyclic-redundancy-check correction 
possible (read). 

k. Bit 10 — non-present option required or 
track in error (if bit 9 is set ON). 

1. Bit 1 1 — rewinding or track in error (if bit 9 
is set ON). 

m. Bit 12 - spacing six feet of blank tape or 
track in error (if bit 9 is set ON). 

n. Bits 13-16 — unit number. 

Console Printer (SPO) Control (B 2340/B 3340) 

The console printer (supervisory printer) control is 
used to control the supervisory printer I/O device, 
B 9340, Model 33 or Model 35 Keyboard Send- 
Receive Teletypewriter. The control contains a 
bidirectional translator which translates from 
EBCDIC to USASCII code. (Refer to appendix D.) 
All USASCII codes received from the typewriter 
which have no equivalent EBCDIC code become 
the null code (0000 0000). All EBCDIC codes sent 
to the typewriter which have no equivalent 
USASCII code become the USASCII code 1011 
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1 1 1 1 (BF), which represents the USASCII question 
mark. Information between the console printer and 
the control is transferred serially by bit, whereas it 
is transferred serially by character between the 
control and main memory. 

The control can be input-request-enabled, at which 
time the control is sensitive only to the USASCII 
ENQ code 1000 0101 (85) from the keyboard. 
When the control receives this code, a result de- 
scriptor with only bit 1 ON is generated and the 
interrupt flip-flop is set ON. The ENQ is not stored 
in memory. 

Upon receipt of a Read descriptor, the control 
automatically generates a signal to light an indi- 
cator on the console printer and to await an input 
message from the systems operator. The control is 
sensitive to the USASCII ETX code 1000 0011 
(83) in an input message which is translated to 
EBCDIC and transferred to core memory. The con- 
trol is sensitive to the USASCII NAK code 1001 
0101 (95) in an input message which is translated 
and stored in memory as 0001 0101 (15). The 
NAK code sets the interrupt flip-flop and stores a 
result descriptor with bits 1, 2, and 7 set ON. The 
control is then insensitive to inputs until an Input 
Request Enable descriptor or a Read descriptor is 
initiated. If the input message exceeds the buffer 
area defined by the beginning and ending ad- 
dresses, the operation is terminated with the result 
descriptor bits 1, 2, and 8 set ON. If a carriage 
return and line feed are part of an output message, 
the message must be followed by a non-spacing, 
non-printing code. The control is sensitive after 
translation to the USASCII ETX code 1000 0011 
(83) in an output message; the end-of-text code 
sets the interrupt flip-flop ON and stores a result 
descriptor with bit 1 set ON. If a maximum address 
is reached without ETX in an output message, the 



operation is terminated with the result descriptor 
bit 1 set ON. If the console printer is operating 
off-line, the Not Ready bit is set ON in the result 
descriptor of a Read, a Write, or a Test descriptor. 



CONSOLE PRINTER I/O DESCRIPTORS 

The console printer I/O descriptors are shown in 
table 6-7. 



Read. The message being typed on the typewriter 
keyboard is read into ascending memory locations 
beginning with the location specified by the A 
address and continuing until an end-of-text code is 
detected, but not into the terminal location speci- 
fied by the B address. 

Write. A message is typed on the console printer 
from ascending memory locations beginning with 
the location specified by the A address and con- 
tinuing until an end-of-text code is detected, but 
not from the terminal location specified by the B 
address. 



Input Request Enable. With this descriptor the 
control is sensitive to only the inquiry code input 
from the keyboard ENQ key. This descriptor is 
valid only if the control is idle. 

Input Request Disable. With this descriptor the 
control is made insensitive to any input from the 
keyboard, i.e., the control is placed in an idle con- 
dition. The descriptor is valid only if the control is 
input-request-enabled. 

Test. A result descriptor is returned, indicating that 
an operation has been completed. 



Table 6-7 
Console Printer I/O Descriptors 



Nhitip. 


On fYiHp 


Ditritc 3-fi 


niuits 7-1? 


Dioite 1^-18 




v sr - — -**' 






"--D"" -~ 


Read 


32 


RRRR 


Begin 


End 


Write 


34 


RRRR 


Begin 


End 


Input Request Enable 


35 


RRRR 






Input Request Disable 


97 


RRRR 






Test 


99 


RRRR 







R indicates reserved for future expansion. 
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RESULT DESCRIPTOR 

The result descriptor exception bits for the console 
printer are: 

a. Bit 3 — console printer Not Ready. 

b. Bit 4 memory parity error (write). 

c. Bits 5 and 6 — reserved. 

d. Bit 7 - error (NAK key). 

e. Bit 8 — attempted to exceed maximum ad- 
dress (read only). 

f. Bits 9-12 — reserved. 

g. Bits 13-16 — unit number. 

Reader Sorter Control (B 2130/B 3130) 

The reader sorter control is used to execute I/O 
operations on reader sorters. One result descriptor 
is returned for each I/O Initiate operation. In 
demand mode this occurs after the completion of 
each Read descriptor and after each Pocket Select 
descriptor. In flow mode this occurs immediately 
after the completion of the first Read operation 
and thereafter after the receipt of each Pocket 
Select descriptor, but not before the completion of 
a valid Read operation. 

If a memory access is not granted, bit 4 and, if 
appropriate, bits 10 and/or 11 are set ON in the 
result descriptor. If an unencoded document is 
encountered, the control stores blanks and sets bits 
4, 7, and, if appropriate, bits 10 and 11 ON. If a 
cannot-read signal is received by the control, bits 4, 
7, and, if appropriate, bits 10 and/or 1 1 are set ON 
in the result descriptor. A batch ticket will cause a 
Stop Flow condition and bits 5 and 7 are set ON in 
the result descriptor on the completion of the read- 
ing of a batch ticket. The item must then be 
pocket selected. 



For underspaced and overlength documents, the 

fault item(s) is rejected without reading, and flow 

continues. The result descriptor indication is given 

for the rejected item(s). 

Bits 3 and 5 are set ON in the result descriptor 

when: 

a. The reader sorter is Not Ready. 

b. There is an empty hopper. 

c. A jam or mis-sort occurs. 

d. One of the pockets is full. 

e. The sorter STOP button has been pressed. 

The result descriptor for conditions b, d, or e is 
returned after all items in motion are processed. 

When a jam occurs, the sorter stops the feeder, and 
the control causes all documents in the feed line 
which have not been read to be sent to the reject 
pocket. The result descriptor is returned after the 
last item has been rejected. 

If a jam occurs in area 2 or a mis-sort occurs, the 
reader sorter control sets bits 3 and 5 ON in the 
result descriptor. If an Input Request Enable de- 
scriptor is then received, bit 7 in the result descrip- 
tor is set ON, provided no interjected Read descrip- 
tors have been received. The Master Control 
Program normally issues the Input Request Enable 
descriptor after a Not Ready condition. When bit 7 
is returned, the MCP will return the program to the 
EOF label (jam label). 

The Not Ready condition can be cleared by mak- 
ing the sorter Ready and then pressing the sorter 
START button. 

The reader sorter control translates the 4-bit MICR 
code received from the sorter into EBCDIC code as 
shown in table 6-8. (The BCL/EBCDIC translator 
is not used.) 



Table 6-8 
Translation of 4-Bit MICR Code into EBCDIC Code 



Sorter 
Symbol 


Sorter 
Code 


Internal 

EBCDIC 

Code 


Internal 

Graphic 

Code 


Lister 
Graphic 




1 
2 
3 


0000 
0001 
0010 
0011 


1111 0000 
1111 0001 
1111 0010 
1111 0011 


0(F0) 
KF1) 

2(F2) 
3(F3) 



1 

2 
3 
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Table 6-8 (cont) 
Translation of 4-Bit MICR Code into EBCDIC Code 







Internal 


Internal 




Sorter 


Sorter 


EBCDIC 


Graphic 


Lister 


Symbol 


Code 


Code 


Code 


Graphic 


4 


0100 


1111 0100 


4(F4) 


4 


5 


0101 


1111 0101 


5(F5) 


5 


6 


0110 


mi ono 


6(F6) 


6 


7 


0111 


mi oin 


7(F7) 


7 


8 


1000 


mi iooo 


8(F8) 


8 


9 


1001 


mi iooi 


9(F9) 


9 


Amount 


1010 


0111 1011 


#(7B) 




Transit 


1011 


0111 1100 


@(7C) 


X 


On-Us 


1100 


0111 1010 


: (7A) 


, 


Hyphen 


1101 


0110 0000 


-(60) 


- 


Cannot read 


mi 


0101 1100 


*(5C) 


* 


S5 


1110 


0111 1101 


Apostrophe (7D) 


* 






0100 0000 


Blank (40) 


Blank 



The reader sorter control can store one character 
per memory access. The time between memory 
accesses is approximately 420 microseconds for an 
MICR Read. One hundred memory accesses are 
required per item per read head. 

The control employs either alternating or non- 
alternating buffer operation as determined by the 
variants in the Read descriptor. 

A Pocket Select descriptor for an item must be 
received before another item is allowed to be read 
into the same memory area or the first item 
reaches the pocket area, whichever occurs first. 
The control stops the feeder if the descriptor is not 
received in time. If a Pocket Select descriptor is 
received in time for pocket selection but too late 
to allow reading into the same buffer area, the item 
is correctly pocketed and bits 4, 5, and 6 are set 
ON in the result descriptor after all remaining 
items following the first item are rejected. 

If a Pocket Select descriptor is received after the 
first item reaches the pocket area, the first item 
and all remaining items are rejected. Bit 6 in the 
result descriptor is immediately set ON; if flow has 
stopped, bit 5 is also set ON. If flow has not 
stopped, an additional Pocket Select descriptor 
must be received by the control and is held until 
flow stops; bit 5 is then reported. 

READER SORTER I/O DESCRIPTORS 

The reader sorter I/O descriptors are shown in 
table 6-9. 



The symbols for digits 3-6 represent the following: 

a. R — reserved for future expansion. 

b. V — variant of the Op Code. 

c. N — number of pocket to be selected or 
pocket light to be lit. 

d. C — formatting and validity checking. 

Flow Read and Demand Read (Non-Alternating 
Buffer). Data are read into descending memory 
locations starting with the location specified by the 
B address minus two and the A address minus two. 
The A address defines the storage area for the data 
from the second read station and the B address 
defines the storage area for the data from the first 
read station. Blanks (0100 0000) are stored follow- 
ing the last data character read until a total of 1 00 
characters is stored in both areas. 

The variants for the Demand Read descriptor are: 

a. V — (read first station only). 

b. V — 2 (read second station only). 

c. V — 4 (read both stations). 

The variants for the Flow Read descriptor are: 

a. V — (read first station only). 

b. V — 2 (read second station only). 
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Table 6-9 
Reader Sorter I/O Descriptors 



Name 


Op Code 


Digits 3-6 


Digits 7-12 


Digits 13-18 












Flow Read 


62 


RVRC 


A address 


B address 


Demand Read 


63 


RVRC 


A address 


B address 


Pocket Select 


60 


NNRV 






Batch Count 


66 


RRRR 






Pocket Light 


64 


NNRR 






Input Request Enable 


35 


RRRR 






Input Request Disable 


97 


RRRR 






Test 


99 


RRRR 







The Flow Read descriptor establishes flow mode. 
The appropriate A or B address given in the de- 
scriptor is reestablished by the control for each 
item to be read. Only the Pocket Select descriptor 
is valid when in flow mode. 

The Demand Read descriptor establishes demand 
mode. One item per descriptor is read. 

Variants for validity checking and formatting of 
MICR read information for the first read station 
are as follows: 

a. C — (end reading at 7 3 4 inches or at the end 
of the document, whichever comes first, do 
not format the information, and report all 
read errors). 

b. C — 1 (same as a; except do not report can- 
not-read errors after the second S2). 

c. C — 2 (same as a: except end reading and data 
transfer after the second S2 symbol). 

d. C — 4 (same as a; except format the informa- 
tion and report any errors in the amount field 
and the A.B.A transit field uniquely). 

e. C — 5 (same as d; except do not report can- 
not-read errors after the second S2 symbol). 

f . C — 6 (same as d; except end reading and data 
transfer after the second S2 symbol). 

Formatting is accomplished by storing data con- 
tinuously into descending memory locations until 
the first S2 symbol is received. Blanks are then 
stored until the fortieth character location is 
reached at which point the S2 symbol and the 



remaining data are stored. Blanks are stored follow- 
ing the last information character read until a total 
of 100 characters is stored. 

Validity checking of the amount field includes 
checking: 

a. The first and twelfth characters stored for 
amount symbols. 

b. The intervening ten characters for decimal 
digits. 

Validity checking of the transit field includes 
checking: 

a. The fortieth and fiftieth characters stored for 
transit symbols. 

b. The intervening nine characters for four deci- 
mal digits followed by a hyphen followed by 
iOur uigits. ^anauian cuccks are reported as 
a transit error.) 

Flow Read (Alternating Buffer). Data from the 
odd items (first, third, etc.) are read from the first 
read station into descending memory locations 
starting with the location specified by the B ad- 
dress minus two, and from the second read station 
into descending memory locations starting with the 
location specified by the A address minus two. 
Blanks (0100 0000) are stored following the last 
information character read until a total of 100 
characters is stored in each area. 

The above two Read operations are repeated to 
read information from the even items (second, 
fourth, etc.) starting with memory locations B- 
address-minus-202 and A-address-minus-202, re- 
spectively. 
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Variants for the type of Read operation are as 
follows: 

a. V — 1 (read first station only). 

b. V — 3 (read second station only). 

c. V - 5 (read both stations). 

Variants for validity checking and formatting of 
MICR Read information are the same as for the 
Flow Read and Demand Read (non-alternating 
buffer) descriptors. 

Pocket Select. The last item read is pocket se- 
lected. The Read operation(s) are continued if the 
sorter is in flow mode. Pocket selection is deter- 
mined by digits 3 and 4 (NN) of the Pocket Select 
descriptor. The V variant has the following mean- 
ing: 

a. V — (continue flow). 

b. V - 1 (stop flow). 

Batch Count. The batch counter in the sorter is 
advanced by one. Flow must be stopped and all 
items must be pocket selected. 

Pocket Light. The pocket light specified by digits 3 
and 4 is lighted. Flow must be stopped and all 
items must be pocket selected. This descriptor sets 
the control to a Not Ready condition which must 
be cleared by pressing the START button on the 
sorter. 

Input Request Enable. An input request is recog- 
nized by setting bit 1 ON in the result descriptor, 
or a jam/mis-sort condition is recognized by setting 
bits 1,2, and 7 ON in the result descriptor. 

Input Request Disable. This descriptor removes the 
Input Request Enable descriptor and any request 
or jam/mis-sort condition is ignored. A result de- 
scriptor is immediately returned. 

Test. The sorter is tested and a result descriptor is 
immediately returned to indicate whether the 
sorter is Ready or Not Ready. 

RESULT DESCRIPTOR 

The result descriptor exception bits for sorter- 
reader operations are as follows: 



a. Bit 3 - Not Ready. 

b. Bit 4 — Memory Access error. 

c. Bit 5 - Flow stopped. 

d. Bit 6 — too late to Pocket Select. 

e. Bit 7 - Jam in area 2 or Mis-sort condition. 

f. Bits 3 and 5 - a Stop has occurred because of 
a Jam, or a sorter is Not Ready. 

g. Bits 4 and 7 — cannot Read or an Unencoded 
Document. 

h. Bits 4 and 8 — Double Document. 

i. Bits 4 and 1 - Amount Field error (if the C 
variant is 4, 5, or 6). Amount and/or Transit 
Field errors are reported in addition to other 
Read errors. 

j. Bits 4 and 1 1 - Transit Field error (if the C 
variant is 4, 5, or 6). Amount and/or Transit 
Field errors are reported in addition to other 
Read errors. 

k. Bits 5 and 6 too late to Pocket Select and 
Flow has stopped. 

1. Bits 5 and 7 - Batch Ticket (new sorter on 
Read; old sorter on Pocket Select). 

m. Bits 4, 5, and 6 - too late to Read (new 
sorter). 

n. Bits 4, 5, and 7 - Batch Ticket error (cannot 
Read, Unencoded, or Memory Access error — 
new sorter on Read; old sorter on Pocket 
Select). 

o. Bits 4, 7, and 8 - cannot Read and Double 
Document (old sorter). 

p. Bits 5, 6, and 7 - too late to Pocket Select 
Batch Ticket (new sorter on Read; old sorter 
on rocitei aeieci,;. 

q. Bits 4, 5, 6, and 7 - too late to Read Batch 
Ticket (new sorter on Read; old sorter on 
Pocket Select). 

r. Bit 12 - buffer number (0 or 1 - exception 
bit is not set ON). 

s. Bits 13-16 — unit number (0). 
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Table 6-10 
Lister I/O Descriptors 



Name 


Op Code 


Digits 3-6 


Digits 7-12 


Digits 13-18 


Lister Print 


70 


UTUT 


Begin 


End 


Lister Space 


71 


UTUT 






Lister Skip 


72 


UTUT 






Lister Slew 


73 


UVUT 






Input Request Enable 


35 


RRRR 






Input Request Disable 


97 


RRRR 






Test 


99 


RRRR 







Lister Control (B 2244/B 3244) 

This control is used to execute I/O operations on 
the multiple tape listers. The control enables the 
EBCDIC/BCL translator in central control to trans- 
late data while transferring it from core memory to 
the control. During any operation when the paper 
is near the end, the operation takes place and the 
end-of-paper bit is set ON in the result descriptor. 

The control contains a one-character buffer and 
data is transferred to the lister buffer serially by 
character. The control is capable of loading the 
lister buffer while paper motion is occurring in 
response to a previous Space or Print descriptor. 
The result descriptor for Skip and for Slew is re- 
ported after paper motion has finished. 

The print-check -error bits refer to the line associ- 
ated with the previous descriptor; the current 
descriptor is executed. The memory-parity-error 
bits refer to the line associated with the current 
descriptor; the current descriptor is executed. 

LISTER I/O DESCRIPTORS 

The lister I/O descriptors are shown in table 6-10. 

The symbols for digits 3-6 represent the following: 

a. V — variant. 

b. U — unit number. 

c. T — tape number. 

d. R — reserved for future expansion. 

NOTE 

A lister descriptor with an invalid (unspeci- 
fied) unit number or invalid tape numbers 
can cause the control to appear to be con- 



stantly busy. Pressing the STOP button on 
the lister control panel causes the lister Not 
Ready condition and releases the lister to 
the I/O control channel. 

Lister Print. Data is printed from ascending 
memory locations beginning at the location speci- 
fied by the A address continuing to, but not from, 
the ending location specified by the B address. The 
A and B addresses must define a 44-character 
buffer. 

For the master/slave/slave combinations, the first 
22 characters are printed on both the master tape 
of unit 1 and the tape designated by digits D3 and 
D4. If D3 is zero, then printing on both the master 
tape on unit 1 and the tapes D3 and D4, is sup- 
pressed. Printing on the master tape can be 
suppressed while the tape specified by D3 and D4 
prints by manual selection of the printers (Manual 
Selector Switch in N position). When D4 is set to 
zero, the master tape prints, but no second tape 
prints from buffer positions 1-22. Thus, printing 
can be suppressed on any one or two tapes. 

For the 6-tape/6-tape combination, D4 must be 
zero and the first 22 characters are printed on the 
master tape of the unit designated by D3. If D3 is 
zero, then printing of the master tape is sup- 
pressed. 

The second 22 characters are printed on the tape 
designated by digits D5 and D6. Single spacing 
always occurs after printing. 

The coding for U and T in digits D3 through D6 is 
as follows: 

a. U — 1-3 (unit number). 
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b. U — (suppress print). 

c. T — 1-6 (tape number). 

NOTE 

The printing of the tape designated by 
digits D3 and D4 is possible only with the 
B 9249-1 Tape Lister. 

Lister Space and Lister Skip, A skip of 2Vi inches 
occurs or the lister tapes are spaced as designated. 
For the master/slave/slave combination, a Skip/ 
Space operation is performed on both the master 
tape of unit 1 and the tape designated by digits D3 
and D4. If D3 is zero, skipping/spacing on both the 
master tape on unit 1 and the tape designated by 
D4 is suppressed. For the 6-tape/6-tape combina- 
tion, D4 must be zero and skipping/spacing of the 
master tape on the unit designated by D3 is per- 
formed. If D3 is zero, then skipping/spacing of the 
master tape is suppressed. An additional tape may 
be skipped/spaced as designated by D5 and D6. 

The coding for U and T in digits D3 through D6 is 
as follows: 

a. U — 1-3 (unit number). 

b. U — (suppress skip or space). 

c. T — 1-6 (tape numbers). 

Lister Slew. Lister tapes are slewed 10 inches as 
designated by digits D3 through D6. The coding 
for U and V in digits D3 and D4 is as follows: 

a. V — (allow slew of master tape). 

b. V — 1 (inhibit slew of master tape). 

c. U - 1 (slew all tapes on unit 1). 



A TT ^laur oil +r.^ac ,-.„ ,,„i+ Ti 

v*. w ±* V Jiv " ttix lapVS \J1L U1LLL Z.), 



e. U — 3 (slew all tapes on units 1 and 2). 

f . U — 5 (slew all tapes on units 1 and 3). 

g. U - 6 (slew all tapes on units 2 and 3). 

h. U - 7 (slew all tapes on units 1, 2, and 3). 



NOTE 

For the 6-tape/6-tape combination, only 
D3 equal to 3 can be designated. 

The coding for T and U in digits D5 and D6 to 
suppress slew of designated tapes is as follows: 

a. U — (do not suppress slew). 

b. U — 1-3 (unit number). 

c. T — 1-6 (tape number). 

NOTE 

Digits D5 and D6 are used only on the 
18-tape lister and must otherwise be zero. 

If the use of unspecified variants in lister com- 
mands causes a continuous Busy condition, 
depression of the lister STOP control (which causes 
a lister Not-Ready condition) releases the lister to a 
I/O unit channel. 



Input Request Enable. When the control is input- 
request-enabled, the control returns a result de- 
scriptor, indicating that an operation is completed 
if and when the lister is ready. 

Input Request Disable. The control is made insensi- 
tive to any condition the lister can present. 

Test. A result descriptor is returned, indicating a 
completed operation, a Not Ready condition, or an 
end-of-paper condition, as appropriate. 



RESULT DESCRIPTOR 

The result descriptor exception bits for the mul- 
tiple tape lister are: 

a. Bit 3 - lister Not Ready. 



u. uiiii -r aiiu \j — incniuiy yamy cnui. 



c. Bits 4 and 7 — print check. 

d. Bit 5 — end of paper. 

e. Bits 8-12 — reserved. 

f. Bits 13-16 — unit number (0). 
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Disk File Controls and Exchanges 
(B 2371 , 3 & 5/B 3371 , 3 & 5) 

A disk file control unit is used to execute disk file 
and system memory I/O operations. Up to four 
disk file control units and up to ten disk file elec- 
tronics units or system memory units may be used 
with the B 2500/B 3500 Systems. An exchange is 
required if more than one control is used. 

A disk file control unit can store or fetch two 8-bit 
characters (one word) per memory access. The 
number of memory cycles required is one-half 
times the number of characters per record plus 
one. 

When information is read onto any disk file, a 
longitudinal parity character is generated auto- 
matically by the control unit for each segment. 
During a Read or a Check operation, a comparison 
is made against the parity character to determine 
whether an error occurred during the Read or 
Check. If an error has occurred, the read-error bit 
of the result descriptor is set ON and the operation 
is terminated at the end of the segment in error. 
When a memory access is missed during a Read, 
Check, or a Write operation, accesses to memory 
are terminated immediately and a result descriptor 
is stored when the unfinished segment is com- 
pleted. 

If a memory parity error is detected during a Write 
operation, accesses from memory are terminated 
immediately, the segment is completed with null 
characters, and a result descriptor is stored. If the 
maximum address of a unit is executed or if a miss- 
ing storage unit is addressed during an initial Read, 
Check, or Write operation, operations are not per- 
formed and bit 3 of the result descriptor is set ON . 

The control contains an adjustable timer which 
causes time-out if the addressed unit does not send 
the correct segment address for at least one disk 
revolution; a result descriptor is stored with bit 12 
set ON. 



There are presently three disk file controls avail- 
able on the B 2500/B 3500 Systems; disk file 
control B 2373 or B 3373, systems memory 
control B2371 or B3371, and combination 
control B 2375 or B 3375. The combination 
control provides for both disk and systems 
memory. The B 2373 or B 3373 disk file control is 
used with the B 9371 modular random storage 
device and B 9375 data memory bank. The B 2371 
or B3371 systems memory control is used with 
the B 9370 systems memory unit. The character- 
istics for the disk file control are contained in the 
paragraphs that follow. 

DISK FILE AND SYSTEMS MEMORY 
CONTROL 

Reading and writing may be continuous across 
consecutive modules, but not across electronics 
units or system memory units. Changing modules 
can result in a time loss equivalent to one disk 
revolution. 

The system memory or electronics unit is given in 
digit D3 of the I/O descriptor and the module 
number is included in the file address. 

When a busy electronics unit or system memory is 
addressed by disk file control, the control does not 
wait but sets bit 5 ON in the result descriptor. 

Disk file control does not request memory accesses 
more often than every other memory cycle; it 
includes three characters of buffering for reading, 
and none for writing. When writing at the highest 
transfer rate, disk file control must receive an 
access after a maximum of two intervening 
memory cycles for system memory and three inter- 
vening memory cycles for a disk file module. 

DISK FILE/SYSTEMS MEMORY CONTROL 
I/O DESCRIPTORS 

I/O descriptors used with all disk file and systems 
memory control units are shown in table 6-1 1. 



Table 6-11 
Disk File/System Memory Control I/O Descriptors 



Name 


Op Code 


Digits 3-6 


Digits 7-12 


Digits 13-18 


Digits 24-30 


Disk File Write 
Disk File Read 
Disk File Check 
Test 


50 
51 

52 
99 


UFVV 
UFVV 
UFVV 
URRR 


Begin 
Begin 
Begin 


End 
End 
End 


File address 
File address 
File address 



6-20 



The symbols for digits 3-6 represent the following: 



a. U — unit number. 

b. F — density. 

c. V — variant of the Op Code. 

d. R — reserved for future expansion. 

Disk File Write. Data are written onto the disk file 
from ascending memory locations beginning with 
the location specified by the A address and con- 
tinuing to, but not from the ending location speci- 
fied by the B address. When the V variant is 8, this 
indicates a maintenance segment write. 

NOTE 

Null characters are written to complete 
each segment. 

Disk File Read. Data are read from the disk file 
into ascending memory locations beginning with 
the location specified by the A address and con- 
tinuing to, but not into the terminal location speci- 
fied by the B address. The result descriptor read- 
error bit is set ON in the event of a read error. 

Disk File Check. A Check operation is the same as 
a Read operation with one exception. It does not 
store or change any data in memory. 

Test. The status of the designated unit is tested and 
a result descriptor is returned. 



e. Bit 6 — write lockout (write). 

f. Bits 7-1 1 — reserved. 

g. Bit 12 — time out. 

h. Bits 13-16 — unit number. 

DISK FILE EXCHANGE 1 x 2 (B 2473/B 3473) 



This exchange provides the capability of addressing 
up to two system memory units or disk file elec- 
tronics units using one control. The exchange is a 
plug-in part of the disk file control. 

DISK FILE EXCHANGE 2 x 10 (B 2474/B 3474) 

This modular exchange provides the capability of 
interfacing up to ten system memory units or disk 
file electronics units to either one or two disk file 
control units. One disk file exchange 2 x 10 
adapter is required for each attached peripheral 
unit (disk file electronics unit or system memory). 

DISK FILE EXCHANGE 4x10 

This exchange provides the capability of interfac- 
ing up to ten system memory units or disk file 
electronics units to any one of four controls. Pri- 
ority is first come, first served. Asynchronous 
requests from the controls are permitted and are 
serviced at least every ten microseconds. 



DISK FILE/SYSTEMS MEMORY CONTROL 
RESULT DESCRIPTOR 

The result descriptor exception bits for disk file 
and systems memory control are: 

a. Bit 3 - disk file Not Ready. 






c. Bits 4 and 6 — memory parity error (write) or 
read error (read and check). 

d. Bit 5 — electronics unit busy. 



DISK FILE EXCHANGE 4 x 20 
EXTENSION 



This modular exchange extension provides the 
capability of interfacing an additional 10 system 
memory or disk file exchange units to any one of 
four controls connected to the 4 x 20 exchange. 

The use of disk file exchange n x 2 and 2x2 
adapters are required in the extension as well as in 
the exchange. The modularity of the adapters in 
the extension is the same as stated for the ex- 
change. 
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GENERAL 
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SECTION 

PERIPHERAL UNITS 

FUNCTIONAL CHARACTERISTICS 



The peripheral units are those units that provide 
the input and output facilities for B 2500 or 
B 3500 Systems. They operate independently of 
the processor, but always under control of the 
Master Control Program through the I/O control 
unit. This section describes the peripheral units 
that may be used on the B 2500 and B 3500 
Systems. 

CARD READERS 

All card readers are capable of reading binary, 
BCL, or EBCDIC card codes. The EBCDIC code is 
considered as the standard mode and data recorded 
in other modes are passed through an appropriate 
automatic translator. Refer to the B 2500 and 
B 3500 Master Control Programs Information 
Manual (1031218) for information pertaining to 
the input of card data. 

B 9110 Card Reader 

The B 9110 Card Reader (figure 7-1) is designed 
for use as a compact, general purpose card reader 
capable of reading 80-column punched cards at a 
maximum rate of 200 cards per minute (CPM) 
under control of the I/O control unit. Buffered 
operation, through the I/O control unit, permits 
computations to proceed while the card data is 
being read. The card reader can handle cards that 
are notched during verification. 



A single path mechanism transports cards from the 
picking mechanism, through the read station, and 
into the stacker. A failure to feed, or feed jams, 
causes a Not Ready signal to be relayed to the 
associated I/O control unit. A jam will halt the 
card read operation with no more than two cards 
in a jammed condition. Information punched in 
the card is read and transferred into the one-word 
input buffer, parallel by bit, serially by column. By 
use of the switch on the control panel, the validity 
of each character in the card can be checked. For 
proper MCP operation, the VALIDITY switch 
must be turned on. A demand-type card picking 
mechanism permits the complete reading of an 80 
column card in a total time of 350 ms or less after 
a start feed signal is received. The card hopper has 
a capacity of 450 cards. Cards may be placed into 
the hopper while the unit is operating as long as 
approximately 150 cards are still in the hopper. 
During loading, the cards already in the hopper 
remain in proper position for the continuous feed- 
ing without manual support from the operator. A 
single, one-column data reading station reads the 
cards column-by-column serially for the entire 80 
columns. The card data may be in tabulating card 
code or binary code and is transferred to the input 
buffer of the associated I/O control unit in 6-bit 
code. The cards are stacked in the stacker in the 
same sequence as they are fed and cannot be re- 
moved from the stacker while the unit is operating. 

CONTROL PANEL 



:J^m^^ 
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A B 9110 Card Reader control panel (figure 7-2) 
contains the switches and indicators for operation 
of the unit and indicates error conditions. The 
function of each of these elements is provided in 
table 7-1. 



POWER 
ON 



NOT 
READY 



POWER 
OFF 



HEAD 
CHECK 



FEED 
CHECK 



VALIDITY 
CHECK 




END Of 
FILE 




START 












VALIDITY 
ON 




RESET 




STOP 



Figure 7-2. B 91 10 Card Reader Control Panel 



Figure 7-1. B 91 10 Card Reader 
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Table 7-1 
B 9110 Card Reader Control Panel Switches and Indicators 



Switch/Indicator 


Function 


POWER ON 


This is a combination switch-indicator that applies power to the card reader and 
lights when pressed. 


NOT READY 


This indicator lights when any of the following conditions exist: card jam, 
stacker full, cover not in place, empty hopper, or STOP switch pressed. The 
condition causing the NOT READY indicator to light must be corrected before 
reading can be resumed. 


FEED CHECK 


This indicator lights as a result of a card jam or a failure to feed or stack a card 
properly. 


VALIDITY CHECK 


This indicator lights when an invalid character is read by the card reader, and the 
MCP is notified of this by flagging the I/O result descriptor. The VALIDITY 
CHECK indicator and its associated circuitry are only operative when the 
VALIDITY ON switch-indicator is lit. 


END OF FILE 


This switch-indicator is not used for B 2500 or B 3500 operations. An end-of-file 
is accomplished with control cards. 


START 


This switch will ready the card reader (turn the NOT READY indicator off) to 
allow the card reader to read cards under control of the B 2500 or B 3500. 


STOP 


This switch is used to stop the card reader from feeding cards. When the switch 
is pressed, the card reader will go Not Ready. 


RESET 


This switch clears all error indicators on the card reader. However, the NOT 
READY indicator is not turned off by pressing this switch. 


VALIDITY ON 


This switch-indicator provides the means of performing a validity check by the 
card reader. Validity checking is performed when the switch is pressed and the 
indicator lights. Validity checking is disabled when the switch is pressed and the 
indicator goes out. 


READ CHECK 


This indicator lights when the read check circuitry detects an operational failure. 


POWER OFF 


This switch removes power from the unit. 



B9111 Card Reader 

The B 9111 Card Reader (figure 7-3) is used to 
process punched cards of 51, 60, 66, or 80 col- 
umns of either standard or post card thickness, 
under control of an I/O control unit, at the rate of 
800 CPM. An immediate-access clutch provides 
demand feeding. Read data is transferred to the 
one-word buffer of the I/O control unit and then 
to memory. Cards cut on any corner and cards that 



have been verified (notched on the right edge) may 
be used. However, the card stock thickness and the 
length must be consistent during any one run. 

FUNCTIONAL CHARACTERISTICS 

A single, one-column reading station reads the 
cards column by column. Column 1 is read first. A 
demand-type card picking mechanism picks the 
cards from the card hopper; and, if an initial pick 
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card transport mechanism. The cards are then 
stacked into the card stacker in the same sequence 
and manner in which they were fed. The stacker 
will also hold a maximum of 2400 cards. Cards 
may be removed from the stacker during opera- 
tion. Failure to feed a card will cause a missing 
card condition, and the card reader will be placed 
in a Not Ready state. A card jam will not cause 
mechanical damage, but the unit will stop operat- 
ing when two cards are jammed. 



CONTROL PANEL 



• 



Figure 7-3. B 9111 Card Reader 

fails, a second pick would be attempted automa- 
tically. The card hopper has a capacity of 2400 
cards and can be loaded by the operator while the 
unit is operating. The operator does not have to 
hold the cards already in the hopper in position 
while loading additional cards. Cards are conveyed 
from the hopper to the card stacker by means of a 



The B 9 1 1 1 Card Reader contains a control panel 
(figure 7-4) for communication with the I/O con- 
trol unit and to indicate error conditions. The 
function of each switch and indicator on the con- 
trol panel is given in table 7-2. 
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Figure 7-4. B 9111 Card Reader Control Panel 



Table 7-2 
B 9111 Card Reader Control Panel Switches and Indicators 



Switch/Indicator 



Function 



POWER ON 



NOT READY 



FEED CHECK 



VALIDITY CHECK 



END OF FILE 
START 



This is a combination switch-indicator that applies power to the card reader and 
lights when pressed. 

This indicator lights when any one of the following conditions exists: card jam, 
stacker full, cardline mechanism not locked, empty hopper, or STOP switch 
pressed. The condition causing the NOT READY indicator to light must be 
corrected before reading can be resumed. 

This indicator will light as a result of a card jam or a failure to feed or stack a 
card properly. 

This indicator lights when an invalid character is read by the card reader. The 
MCP is notified of this condition by flagging the I/O result descriptor. The 
VALIDITY CHECK indicator and its associated circuitry are only operative 
when the VALIDITY ON switch-indicator is lit. 

This switch-indicator is not used for B 2500 or B 3500 operations. An end-of-file 
is accomplished with control cards. 

This switch will ready the card reader (turn the NOT READY indicator off) to 
allow the card reader to read cards under control of the B 2500 or B 3500. 
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Table 7-2 (cont) 
B 9111 Card Reader Control Panel Switches and Indicators 



Switch/Indicator 



Function 



STOP 



RESET/FEED ERROR 



VALIDITY ON 



READ CHECK 
POWER OFF 



This switch is used to stop the card reader from feeding cards. When the switch 
is pressed, the card reader will go Not Ready. 

The RESET switch clears all error indicators on the card reader. However, the 
NOT READY indicator is not turned off by pressing this switch. The FEED 
ERROR indicator lights when a double document is detected. 

This switch-indicator provides the means of performing a validity check by the 
card reader. Validity checking is performed when the switch is pressed and the 
indicator lights. Validity checking is disabled when the switch is pressed and the 
indicator goes out. 

This indicator lights when the read check circuitry detects an operational failure. 

This switch removes power from the unit. 



On those card readers with a B 9919 Treasury 
Check Option, there is an additional switch-indica- 
tor located on the control panel. This switch 
(labeled 1-40) provides the ability to read only 
columns 1 through 40 and ignore any punched to 
the right of column 40. It can be used with 50-, 
60-, and 80-column cards. Successive depressions 
of the switch cause the 1-40 column read mode to 
alternate with the normal 1-80 column read mode. 
The indicator is lit during the 1-40 mode. Validity 
checking can be performed when in the 1-40 mode, 
but only on the first 40 columns. 

On card readers equipped with a B 9918 Postal 
Money Order option, there is an additional switch- 
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switch-indicator is labeled POSTAL M.O. and pro- 
vides the ability to read the round holes in money 
orders. Successive depressions of the switch cause 
the money order mode to alternate with the 
normal 1-80 column read mode. The indicator is lit 
during the money order mode. Validity checking is 
performed in either mode. 

B 9112 Card Reader 

This high speed input unit provides buffered read- 
ing of 1400 cards per minute. Appearance and 
physical characteristics are the same as the B 9 1 1 1 . 
An empty hopper condition causes the transport to 
shut off. When cards are placed in the empty hop- 
per, the transport restarts without additional 
operator action. 



B 9120 PAPER TAPE READER 

The B 9120 Paper Tape Reader (figure 7-5) is cap- 
able of reading punched paper tape at speeds of 
1000 or 500 characters per second (CPS). If metal- 
ized Mylar or fanfold tape is to be read, the speed 
must be 500 CPS. The B 9120 can accommodate 
5-, 6-, 7-, or 8-channel tape, as selected by the 
operator. Optional code translation facilities are 
available if required. Tape guides provide positive 
detent action to handle 11/16-, 7/8-, and 1-inch 
tape interchangeably. Beginning and end of tape 
are sensed via adhesive opaque strips. Tape reels 
can be either 5.5 or 7 inches in diameter. The 
paper tape reader is buffered through the I/O con- 
trol unit. The B 9120 is also capable of checking 
tape for parity errors as an off-line operation. In 
the off-line mode, the B 9120 will stop upon detec- 
tion of a parity error. 

Functional Characteristics 

Start time for the paper tape reader is 5 ms or less. 
Start time (when using 10-character-per-inch tape) 
is defined as the duration from the moment a start 
signal is received until the next character is read. 
Stop time for the B 9120 is one ms or less (non- 
oiled tape). The paper tape reader requires a 20 ms 
stop stabilization time prior to executing another 
instruction. When reading paper tape or Mylar tape 
punched 10 characters per inch at speeds up to 
1000 CPS, the B 9120 will stop in position to read 
the next character. A minimum of four feet of tape 
leader is required with reeling. For strip reading, a 
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one-foot tape leader is required. If a broken tape 
condition occurs, the tape reel motors are shut off 
automatically. Rewind can be initiated by the 
B 2500 or B 3500. 



Channel Select Plugboard 



A channel select plugboard is provided for inter- 
changing channels. This action changes the bit 
configuration from paper tape to an interchanged 
bit configuration in memory. Paper tape with even 
parity can be accommodated by inverting the de- 
sired channel. All unused channels must be con- 
nected to the corresponding C channel. Figure 7-6 
illustrates the channel select plugboard BCL and 
teletype wiring configuration. 




Figure 7-5. B 9120 Paper Tape Reader 
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Figure 7-6. B 9120 Channel Select Plugboard 
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B 9926 Code Translator 

The B 9926 Input Code Translator, which is an 
optional feature, permits translation of 5-, 6-, 7-, or 
8-level codes. Up to 64 information levels can be 
translated by the code translator which is located 



in the paper tape reader cabinet. The following 
describes the plugboard layout (figure 7-7). 

a. Exits: The exit hubs represent data as re- 
ceived from the paper tape channel select 
plugboard and consists of 256 possible con- 
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Figure 7-7. B 9926 Plugboard Layout 



7-6 



figurations that can be generated by 8-level 
code. Column numbers are the decimal equiv- 
alents of the binary numbers represented by 
the "input to reader logic" (B) hubs 1 to 4 of 
the channel select plugboard. For example: 

Binary 

Equivalent (1) (2) (4) (8) 

Channel B 12 3 4 

10 1 goes to 

column 10 



Row numbers are the decimal equivalents of 
the binary numbers represented by the 
"input to reader logic" (B) hubs 5 to 8 of the 
channel select plugboard. For example: 

Binary 

Equivalent (1) (2) (4) (8) 

Channel 5 6 7 8 



B 



1 



1 goes to 
row 14 



b. Entries: The entry hubs represent data sent 
to the I/O control unit consisting of the 64 
possible BCL combinations. Column numbers 
are the decimal equivalents of the binary 
numbers represented by the B and A bits of 
the BCL code (BA = 0, 1,2, and 3). Row 
numbers are the decimal equivalents of the 
binary numbers represented by the 8, 4, 2, 1 
bits of the BCL code. For example, if row 7 
of column 3 is connected, the bit configura- 
tion is represented as B A 8 4 2 1 or the BCL 
character G. 



c. Stop Controls: There are eight sets of stop 
control hubs. To designate a stop code, an 
exit hub is wired to the input of a stop con- 
trol. Only one exit can be wired directly to a 
single stop control input. If the stop code is 
to be stored, the output of a stop control is 
wired to an entry hub. Any exit code not 
wired is deleted and is not transferred to the 
I/O control unit. 



Shift Codes: The shift code is designated by 
wiring an exit to the upper shift code input. 
An un-shift code is designated by wiring an 
exit hub to the lower shift code input. The 
shift code is made functional by connecting 
two shift output hubs together. When in the 
shift case, channel 8 (channel selector plug- 
board) is set to 1 . When in the up-shift case, 
channel 8 is set to zero. 



NOTE 

Teletype code can be converted to a single 
case code via the teletype switch. 



e. BCL/Binary Input: To enable the translator, 
the two enable hubs must be connected to- 
gether. If they are not connected, the trans- 
lator is bypassed and normal BCL paper tape 
code to BCL code conversion takes place. To 
obtain an output which is the direct image of 
the channel select plugboard (six channels 
only), the binary hubs must be connected 
together. The I/O control unit will perform a 
BCL-to-internal code translation on this 
input. 

f. OR Hubs and BUS Hubs: The following three 
input OR hub and BUS hub usage is permit- 
ted: 

1) Up to nine exits can be connected to a 
single entry by using three OR elements 
and a BUS. 

2) Up to nine exits can be connected to a 
single stop control by using three OR ele- 
ments and a BUS. 

3) Up to six exits can be connected to a 
single stop control by using two OR ele- 
ments (no BUS required). 



Control Panel 

The B 9120 Paper Tape Reader control panel 
(figure 7-8), contains switches and indicators for 
operation of the unit and for the detection of er- 
rors. The function of each of these elements is 
contained in table 7-3. 
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Figure 7-8. B 9120 Paper Tape Reader Control Panel 

Table 7-3 
B 9120 Paper Tape Reader Control Panel Switches and Indicators 



Switch/Indicator 



Function 



POWER ON 

NOT READY 
LOCAL 

REWIND 



This switch-indicator lights when pressed, indicating that power is applied to the 
unit. 

This indicator lights when a Not Ready condition exists. 

This switch places the B 9120 in a local condition, and makes the unit unavail- 
able to the B 2500 or B 3500 System. The LOCAL indicator will also light. 

When this switch is pressed, the paper tape moves in the reverse direction until a 
beginning-of-tape condition is detected. The tape will then stop. This switch is 
active only when the unit is in a Local state and the STRIP/REEL switch is in 
the REEL position. 
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Table 7-3 (cont) 
B 9120 Paper Tape Reader Control Panel Switches and Indicators 



Switch/Indicator 



Function 



POWER OFF 
PARITY CHECK 

REMOTE 

BACK SPACE 



LOAD 
READY 

FORWARD 
STOP 
CONTROL CODE 



PARITY ON-OFF 



HIGH-LOW 



TELETYPE ON-OFF 



STRIP-REEL 



NO TAPE 



GUIDE SELECTION 
SWITCH 



When pressed, this switch removes power from the unit. 

This indicator lights when a parity error is detected. This is activated only when 
the PARITY switch is ON. 

This switch/indicator lights when pressed, indicating that the unit is under con- 
trol of the B 2500 or B 3500 System. 

This switch moves the tape in a reverse direction to the immediate previous 
control code, or beginning-of-tape. This switch is active only when the unit is in 
a Local condition. The switch may also be used to check parity, offline, while 
rewinding tape. 

This switch releases the brakes, allowing loading of the paper tape. This switch is 
active only when the unit is in the Local condition. 

When pressed, this switch sets the brakes and starts the capstan rollers. The 
servos are also activated when the STRIP/REEL is in the REEL position and the 
tape is properly positioned in the storage arms. 

This switch moves the tape forward to the next control code or to the end-of- 
tape. This is only active when the paper tape reader is in a local status. 

The operation of the B 9120 will stop when this switch is pressed. This is only 
active when the paper tape reader is in a Local status. 

This is a set of three switches that provides manual selection of three different 
control codes. Any combination of control codes may be used concurrently. The 
control code characters may be stored or deleted, as selected. A four-position 
switch for each code set determines the action taken when the control code is 
detected. The CONTROL CODE switches are active in either the Local or 
Remote condition. The four positions of the switch are: OFF, STOP AND 
STORE, STOP AND DELETE, and DELETE. 

When this switch is in the ON position, parity checking is enabled. The parity 
error level is reset when in the OFF position. 

In the HIGH position, high-speed operation is selected (1000CPS);in the LOW 
position, low-speed operation is selected (500 CPS). 

When in the ON position, five levels of teletype are converted to a 6-level, 
single-case code. 

In the STRIP position, the reel motors are deactivated and the NO TAPE switch 
is bypassed. In the REEL position, the reel motors are activated and the NO 
TAPE switch is activated. 

This switch is activated when the STRIP REEL switch is in the REEL position 
and there is no tape loaded or the tape breaks. Activation of this switch deacti- 
vates the reel motors. 

This switch is located to the right of the read mechanism. The switch adjusts the 
paper guide to the width of the tape being used. 
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Figure 7-9. B 9131 Reader Sorter 



B 9131 AND B 9132 READER SORTER 

The reader sorter (figure 7-9) is capable of reading 
and sorting documents encoded with magnetic ink 
at speeds up to 1565 items per minute. Informa- 
tion encoded on the documents is converted to 
Burroughs Common Language (BCL) representa- 
tion and transferred to core storage in the central 
processor as EBCDIC. When used with a magnetic 
tape system, information can be transferred to the 
central processor for editing and then to magnetic 
tape. When under program control, the reader 
sorter can operate in two modes: Demand and 
Flow. In Demand mode, documents are fed one at 
a time, as required by the program, at a maximum 
rate of 400 items per minute. In Flow mode, docu- 
ments are read and sorted at the free flow rate of 
the reader sorter, which is up to 1565 items per 
minute, depending upon document size. 

The reader sorter is comprised of five distinct areas 
(illustrated in figure 7-9 and identified by the let- 
ters A through E): 

a. Document feeding area (A). 

b. Transport and read area (B). 

c. Transport and pocket area (C). 



d. Temporary storage area and mobile carrier 
(D). 

e. Control panel (E). 

Document Feeding Area 

This area encompasses the document hopper, the 
feeder belt, the hold back belt, and the accelera- 
tion drum. 

The document hopper (figure 7-10) is 15 inches 
long, 9V2 inches wide, and can hold approximately 
3000 documents. The documents are placed in the 
hopper with the front of the document facing to 
the left. A follow-block provides the necessary 
pressure to move the documents into the feeder 
belt and moves smoothly along a guide rail which 
extends the length of the hopper. The follow-block 
can be easily tilted out of the hopper when desired. 

To load documents while sorting, the new docu- 
ments are placed to the right of the follow block; 
the follow block is then raised from its position 
between the two groups of documents and reposi- 
tioned directly behind the last document in the 
hopper. 
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Figure 7-10. B 9131 Document Hopper 

The hold back belt, in combination with the feeder 
belt, restricts feeding to one document at a time. 
The function of the hold back belt is to separate 
the documents, thus permitting only one docu- 
ment at a time to be transported to the read sta- 
tion. Figure 7-1 1 illustrates the two belts in rela- 
tion to their position in the document feeding 
mechanism. 
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Figure 7-11. B 9131 Document Feeding Area 

Documents are selected from the hopper by the 
feeder belt at the rate of 150 inches per second and 
accelerated to 400 inches per second by the ac- 
celeration drum. Proper spacing between docu- 
ments is important to ensure the reading and 
sorting of each document. Improper spacing be- 
tween documents is detected by strategically 
located beams of light, which cause such docu- 



ments to be sorted into a reject pocket. Document 
feeding is stopped for 300 milliseconds to permit 
the reject and then automatically continues. Such 
rejects also occur when a document fails to meet 
minimum or maximum size specifications. 

The document feeding area also includes a device 
called the batch detector. This is an optical sensing 
device located between the hopper and the ac- 
celeration drum to provide the means of stopping 
the feeding of documents upon the detection of a 
black band on the front of the batch ticket. By 
stopping the flow of items, all items in one batch 
can be completely processed before continuing 
with the next batch. 

Transport and Read Area 

This area is made up of four functional control 
points which are located between the document 
feeding area and the pocket area. The four func- 
tional points illustrated in figure 7-12 are as fol- 
lows: 

a. The aligning mechanism. 

b. The read station. 

c. Endorser unit (optional). 

d. The chute blade selector. 
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Figure 7-12. B 9131 Transport and Read Area 

After the documents pass the acceleration drum, 
they enter the alignment mechanism which posi- 
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tions the documents by the application of a firm, 
but gentle, downward pressure by a series of eight 
alignment rollers, four of which are located on 
each side of the document transport belt. By the 
time the document reaches the end of the align- 
ment mechanism, its lower edge is in the correct 
position for entry into the read station. 

To assure that the characters to be read have been 
properly magnetized before the document passes 
the read head, it is passed over a permanent mag- 
net. This permanent magnet is mounted in the 
stationary hub of the read drum assembly. A non- 
magnetic metallic strap is used to guide the docu- 
ment through the read station and to maintain a 
constant pressure between the magnetized char- 
acters and the read head. After passing the perma- 
nent magnet, the characters on the document are 
read by the read head; and the resultant impulses 
are routed to the central processor memory. 

The third control point in the B 913 1/B 9132 
Reader Sorter is an optional B 9932 endorser unit. 
This high-speed endorser provides the ability to 
endorse all items as they pass through the sorter- 
reader. The endorsement is printed on the backs of 
all documents as they move from the read station 
to the chute blades. While using the endorser, the 
Demand mode may not be used. 

The fourth control point consists of the chute 
blade selector and magnetic assemblies which are 
used to control the path of the documents to the 
pockets and are under control of the central pro- 
cessor. There are 1 2 movable chute blades in the 
standard reader sorter. In actuality, the chute 

blades arc in t«/r> cpctinnc fnnnoi- nr,A 1™.,«..\ „„,i „„ 
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positioned that they cover the lower and upper 
portions of the document as it is routed to its 
pocket. The blades extend the entire length of the 
transport mechanism ending at the entrance to the 
document pocket. This assures that once an item 
enters the chute blades, it will only be routed to 
the selected pocket. 

Transport and Pocket Area 

The transport area is located above and behind the 
pocket area and carries documents from the chute 
blades to the pocket determined by the chute 
blade opening. Once the proper chute selection is 
made, the document cannot be delivered to any 
other pocket. Figure 7-13 shows the reader sorter 
with the cover raised and a document in the trans- 
port area. 




Figure 7-13. B 9131 Transport and Pocket Area 

The standard reader sorter has 13 pockets posi- 
tioned left to right from the document hopper and 
designated in the following order: reject, through 
9, X, and Y. Each pocket is 4 inches wide and has 
the capacity for approximately 800 documents. 
Items are sorted to any of the 13 pockets, based 
upon the program instructions in core storage. All 
checking functions are also under control of the 
central processor. 

NOTE 

The B 9132 Reader Sorter incorporates 16 
distribution pockets. The sixteenth pocket 
(Y-pocket) has a 2000 item capacity as 
compared with 800 items for the other 
pockets. When operating in the off-line 
Sort mode, the additional three pockets 
serve as overflow capacity for the X- 
pocket. 

There are two plastic worm gears in the bottom of 
each pocket which guide the lower edges of the 
document toward a sliding pocket wall (figure 
7-14). These worm gears are friction driven so that 
light finger pressure will immediately stop their 
operation, thus protecting the operator. 

As the documents enter the pocket, their leading 
edges are caught by the pull-in wheels. These 
wheels serve two purposes - they pull the items to 
the front of the pocket and keep the items from 
rebounding after hitting the front of the pocket. 
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Figure 7-14. B 9131 Pocket Mechanism 

While the bottom edge of the document is being 
guided by the plastic worm gears, a continuous jet 
of air from three air nozzles is directed against the 
top rear of the documents from the instant they 
enter the pocket. This helps position the docu- 
ments and produces a more orderly pack of 
stacked items. 



The right side of the pocket is engineered to guide 
the documents along smooth guide rails into then- 
proper position in the pocket. The sliding pocket 
wall permits the pocket size to vary according to 
the number of items in the pocket. As documents 
enter the pocket, the sliding pocket wall moves to 
the left. When the pocket is filled to % of its capa- 
city (approximately 600 items), a pocket warning 
light, located immediately above the pocket, is 
turned on automatically. When the capacity of the 
pocket is reached, the document feeder automa- 
tically stops and a FULL POCKET indicator on the 
control panel illuminates. 



Each pocket can be unloaded while the sorter- 
reader continues its normal sorting pattern by the 
use of a divider block which is similar in construc- 
tion to the follow block in the document feeder. 
By inserting the divider block into the pack of 
documents in the "ocket the items to the left of 
the divider block can be easily removed while 
documents are entering the pocket during this 
operation. When the items have been removed, the 
sliding pocket wall, which provides the expansion 
pressure required to hold the items in place, re- 
turns to its normal position; and the divider block 
can be returned to the left side of the pocket. 



Figure 7-15 shows the divider block in its normal 
position to the left of the sliding pocket wall, 
whereas figure 7-16 shows the divider block in- 
serted in the pack of documents in the pocket 
prior to document removal. 




Figure 7-15. B 9131 Divider Block Normal 
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Figure 7-16. B 9131 Divider Block Inserted 

Temporary Storage Area and Mobile Carrier 

The temporary storage area and mobile carrier 
assist in the removal and storage of sorted docu- 
ments efficiently while sorting operations con- 
tinue. 

Documents removed from the pockets during sort- 
ing can be placed in the corresponding compart- 
ments of the temporary storage area located above 
the transport area. Up to 4000 documents can be 
loaded in the removable item tray which moves in 
either direction with the mobile carrier. Figure 
7-17 illustrates the two features. 
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Figure 7-17. B 9131 Temporary Storage Area 
and Mobile Carrier 

The reader sorter can also be used independently 
of the system. When used off-line, sorting is con- 
trolled by a patchboard housed in the rear of the 
control panel. A detailed explanation of the use of 
the reader sorter off-line is available in the Sorter- 
Reader Operator's Manual (1018678). 



B 9131 and B 9132 Reader Sorter Control Panels 

The reader sorter control panel contains a number 
of switches, indicators, and selection keys that 
provide a communication link between the 
operator and the reader sorter. There are four 
major elements of the control panel: 

a. Operating switches. 

b. Communication indicators. 

c. Field selection keys. 

d. Digit selection keys. 

Figure 7-18 illustrates the control panels of the 
B 9131 and B 9132 Reader Sorter. The function of 
these switches and indicators is provided in tables 
7-4 and 7-5. 
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Figure 7-18. B 9131 and B 9132 Control Panels 



Table 7-4 
B 9131 and B 9132 Reader Sorter Control Panel Operating Switches 



Switch 



Function 



(Left Side of Control 
Panel) 

DIGIT ADVANCE 



STOP TRANSPORT 



EXTERNAL 



SORT 
POWER ON 

POWER OFF 



This switch is used off-line to advance the three-digit batch number in the 
endorser unit by one. It is inactive if the document feeder is running. It has no 
function during on-line operation since the batch number is advanced by the 
external unit under program control. 

This switch is used to stop the transport system. The NO FEED indicator will 
turn on. To return the reader sorter to the Ready state, it is necessary to use the 
SINGLE ITEM switch. 

When power is turned on, the reader sorter is automatically put in Sort mode. 
This switch is used to transfer control to the central processor when the reader 
sorter is used for input purposes. This switch can be used before the reader 
sorter is in a Ready state. 

This switch has no function when the reader sorter is used on-line. 

This switch applies power to the reader sorter. The POWER ON indicator will 
light. 

This switch removes power from the equipment. An auxiliary POWER OFF 
switch is located immediately to the right of the Y-pocket (figure 7-19). It serves 
the same function as the one on the control panel. 
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Figure 7-19. Auxiliary POWER OFF Switch 
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Table 7-4 (cont) 
B9131 and B 9132 Reader Sorter Control Panel Operating Switches 



Switch 



(Right Side of Control 
Panel) 

START 



END OF FILE 



STOP 



SINGLE ITEM 



Function 



This switch sends a signal to the central processor. Document feeding starts on 
command from the I/O control. Specifically, if the program has stopped because 
of an empty hopper, the program will restart automatically upon loading the 
hopper and using the START switch. In other instances, it is used simply to turn 
off the EMPTY HOPPER indicator. 

This switch is used to set the EOF bit in the result descriptor. The EMPTY 
HOPPER indicator will light to signal this requirement. 

This switch is used to stop the feeding of documents. An interlock prevents the 
covers from being raised. The reader sorter remains in a Ready state when this 
switch is used. Item flow is resumed by using the START switch. Two other 
STOP switches are located in front of document pockets 2 and 8 for the opera- 
tor's convenience (figure 7-20). 
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Figure 7-20. Auxiliary START/STOP Switches 



NOTE 

The B 9132 Reader Sorter incorporates a start/stop bar that ex- 
tends the length of the 1 6 pockets. This bar alternately activates 
or stops the system when pressed. 

This switch must be used to put the reader sorter in a Ready state after a No 
Feed or Area 1 or Area 2 stop condition has occurred. A document is not fed in 
this instance. This switch should not be used to feed a single document when the 
reader sorter is used on-line. 



Table 7-5 
B 9131 and B 9132 Reader Sorter Control Panel Indicators 



Indicator 



Function 



(Left Side of Control 
Panel, Top Row) 

UPPER/LOWER 



EXTERNAL 

SORT 
READY 

POWER ON 

(Left Side of Control 
Panel, Bottom Row) 

ENDORSER 



AREA 1 



NO FEED 



EMPTY HOPPER 



FULL POCKET 



This is a two-part indicator that operates only during the endorsing operation. 
The lower half is labeled LOWER and is green; the upper half is labeled UPPER 
and is amber. The lights indicate which of the two endorsing bands is active. 
When the endorser is active, one of the indicators will be lit. 

This indicator indicates that the reader sorter is being operated on-line and under 
control of the I/O control. Sorting is determined by the program being executed. 

This indicator is only operative when the reader sorter is used off-line. 

This indicator signals that the reader sorter is ready for use after power is turned 
on or a stop condition has been corrected. 

This indicator lights when power is applied to the reader sorter. 



This is a combination switch/indicator for control of the endorser device. When 
the endorser is off, pressing this switch will activate the device and the indicator 
will light. When the endorser is active, pressing this switch will turn the device 
off and the indicator will go out. 

This indicator signals a document jam or a potential jam condition in the area 
between the acceleration drum and the chute blades. The indicator is turned off 
by pressing the SINGLE ITEM switch after Area 1 is checked and/or cleared and 
the Area 1 cover is closed. 

This indicator lights when an item is not fed from the document hopper within 
150 milliseconds after the preceding item or when a document jam occurs in the 
document feeding area. The indicator is turned off by use of the SINGLE ITEM 
switch provided a stop condition is corrected and the Area 1 cover is closed. 

This indicator lights when reader sorter instruction cannot be executed because 
a document is not present at the read station due to an empty hopper condition. 
The system will halt when this occurs. To continue processing, the hopper must 
be refilled and the START switch pressed to turn off the indicator. If the 
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EOF bit in the result descriptor. 

This indicator lights when a pocket reaches full capacity. Document feeding 
stops, and all documents in the transport system are directed to their respective 
pockets. At this point the system halts. The documents should be removed from 
the pocket and the START switch pressed to resume processing. 
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Table 7-5 (cant) 
B 9131 and B 9132 Reader Sorter Control Panel Indicators 



Indicator 



Function 



AREA 2 



AREA 2 COVER 



This indicator signals a document jam or a potential jam in the area encompass- 
ing the chute blades and the individual pockets. The indicator is turned off by 
use of the SINGLE ITEM switch. 

On the B 9132 Reader Sorter, a two-position switch is provided on the control 
panel for raising and lowering the Area 2 cover. When the cover is raised, lights 
are lit to provide good visibility to the operator for clearing the jam and also to 
provide an additional warning that the cover is in the raised position. When the 
Area 2 cover switch is set to the down position, there is a slight delay before the 
cover actually begins to lower. During this delay, the lights under the cover begin 
to flash as a warning that the cover is going to lower. These lights continue to 
flash until the cover has lowered into proper position. When two people are 
operating the sorter, the person at the control panel should take great caution to 
warn the pocket operator when the cover is going to be lowered. 



NOTE 

On the right side of the control panel is a 
6-digit, resettable item counter which 
counts the number of documents that pass 
through the reader sorter. The switch to 
the right of the counter is used to reset the 
counter to 000000. A B 9939 non-reset- 
table counter can be obtained as a special 
option in place of the resettable. one. The 
field and digit select switches located in the 
center of the control panel pertain only to 
the operation of the reader sorter while in 
the off-line mode. These are described in 
the Sorter - Reader Operator's Manual 
(1018678). 



B 9134-1 READER SORTER 

This reader sorter is capable of processing MICR 
encoded documents at a rate of 1625 documents 
per minute (DPM). The 1625 DPM rate is obtained 
with standard minimum length documents of six 
inches. Documents of greater length will result in a 
reduction of the DPM rate. 

This unit reads E-13B MICR font. CMC7 MICR 
font is available and replaces the standard E-13B 
capability. Also available as options are capability 
to read OCR-A, size A and OCR-B, size 1 , fonts. 



The B 9134-1 is separated into five distinct areas 
(shown in figure 7-21 and depicted by A-E) and 



discussed in the paragraphs that follow. These five 
areas are as follows: 

A. Basic unit. 

B. Document feeding area. 

C. Read area. 

D. Control panel. 

E. 4-pocket modules. 

Standard Unit 

The standard unit consists of four selectable 
pockets for stacking documents at a rate of 1625 
DPM. This unit operates on-line, under control of 
an external device. Off-line sorting capability is 
available as an optional feature. The basic unit can 
be expanucu oy auuing optional iour pocKet 
modules. This provides for configurations of 8, 1 2, 
16, 20, 28, and a maximum of 32 pockets. 

Document Feeding Area 

The input hopper has the capacity to hold a HVi 
inch stack of documents. The hopper may be 
loaded while the feeder is operating. 

NOTE 

Documents which are more than Vi inch 
above the hopper floor, at any point along 
the bottom edge of the documents, pos- 
sibly will not be aligned properly for 
reading and consequently will be sent to 
the "Reject" pocket. 
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Figure 7-21. B 9134-1 Reader Sorter 



The feeder is able to maintain a maximum docu- 
ment rate of 1625 DPM. This rate is obtained with 
documents which are six inches in length. Longer 
documents will result in the following rates: 

a. 7 inches- 1392 DPM. 

b. 8 inches- 1218 DPM. 

c. 9Vz inches - 1026 DPM. 

The feeder is capable of handling documents which 
are of intermixed length, height, and thickness but, 
will cause a lower DPM rate. 

Read Area 

The standard read station consists of one read head 
which reads E-13B MICR characters located along 
the bottom edge of the document. This is accom- 
plished via a multi-track character recognition 
system in accordance with ASA Standard 
X3.3-1963. 

Dual read capability (optional) can be obtained by 
incorporating a second read head into the unit. 
Either one MICR and one OCR, or two OCR 
systems can be intermixed, used singly or together. 



When operating singly, the DPM rate is 1625 for 6 
inch documents, unless otherwise specified. When 
both read heads are operating simultaneously, a 
rate of 1 625 DPM with six inch documents should 
be maintained; however, if necessary, the rate may 
be reduced to a minimum of 1000 DPM with six 
inch documents. 

NOTE 

Only one character recognition system shall 
be active when operating in the optional 
off-line mode. 



B 9134-1 Reader Sorter Control Panel 
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of switches, indicators, and selectors that provide a 
communication link between the operator and the 
reader sorter. Figure 7-22 illustrates the B 9134-1 
basic control panel. The function of these controls 
is provided in table 7-6. Figure 7-23 illustrates the 
full control panel with optional controls added to 
the basic panel. The function of these added con- 
trols is provided in table 7-7. 
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Figure 7-22. B 9134-1 Basic Control Panel 
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Figure 7-23. B 9134-1 Control Panel 



Table 7-6 
B 9134-1 Reader Sorter Control Panel Operating Switches 



Switch 



Function 



POWER ON/OFF 



ON LINE/OFF LINE 



NOT READY/SINGLE 
ITEM 



An indicating switch which controls both power on and power off functions of 
the unit. This switch button has a upper and a lower area. The upper area is 
designated POWER ON and is illuminated when power is turned on. Color is 
green. The lower area is designated OFF, and is illuminated if any of the power 
controls for the transport motors or logic power are off. Color is red. 

An indicating switch which selects either the on-line (system) or the optional 
off-line (local) mode of the unit. This switch button has an upper and a lower 
area. The upper area is designated ON-LINE and is illuminated when the on-line 
mode is selected. Color is green. The lower area of the switch button is 
designated OFF-LINE, and is illuminated when the optional off-line mode is 
selected. Color is yellow. This switch must be in the OFF-LINE position 
whenever the maintenance mode is utilized on any unit. 

An indicating switch which has an upper and lower area. The upper area is 
designated NOT READY and is illuminated when the unit is in a not ready state. 
The lower area is designated SINGLE ITEM and is non-illuminating. The switch 
controls the feeder and enables a single document to be fed each time it is 
depressed. The entire indicator is colored white. 



Table 7-6 (cont) 
B 9134-1 Reader Sorter Control Panel Operating Switches 



Switch 



Function 



FEEDER 

AREA 1 JAM 
AREA 2 JAM 
MISSORT 

FULL POCKET 



An indicator which is illuminated when the input hopper becomes empty or if 
the feeder fails to feed a document for a period of approximately 1 80 ms. Color 
is red. 

An indicator which is illuminated if a jam occurs between the feeder and the 
endorser, inclusively. Color is red. 

An indicator which is illuminated if a jam occurs in any location beyond the area 
for the endorser. Color is red. 

An indicator which is illuminated if a document has gone into other than its 
designated pocket. The color is red. The pocket light of the pocket containing 
the missorted document will blink. 

An indicator which is illuminated if a pocket is filled to capacity. Color is red. 



Table 7-7 
B 9134-1 Reader Sorter Control Panel Optional Operating Switches 



Switch 



Function 



ENDORSE 



VALIDITY CHECK 



STACKER OVERFLOW 



FIRST HALF/SECOND 
HALF 



An indicating switch located on the control panel and is illuminated when the 
endorser is active. Color is green. The endorser is activated by operator-accessible 
platen and cover-plate switches located on the endorser mechanism. The batch 
number will advance by one digit each time the ENDORSE indicating switch is 
depressed, but only when the unit is in the optional off-line or maintenance 
mode. 

An indicating switch which activates the validity character check feature. This 
feature when activated, checks the readability of each MICR OR OCR character 
and symbol in the field which is being sorted. If any character cannot be 
recognized, the document is sorted to the "REJECT" pocket. When this feature 
is activated, the VALIDITY CHECK indicating switch is illuminated. Color is 
green. 

An indicating switch which activates the overflow feature. This feature enables 
the documents which are intended for the last off-line pocket (maximum of 1 6 
pockets) to be routed to available adjacent overflow pockets, when the last 
off-line pocket is filled to capacity. The pocket directly adjacent to the last 
off-line pocket will be the first to receive the overflow and when filled, this 
process will be repeated sequentially with each available overflow pocket. When 
this feature is active the switch is illuminated. Color is green. 

A two position indicating switch that provides for fine sorting, at any given digit 
position, on a 8-pocket unit. This fine sorting is accomplished in two sort passes. 
Depression of this switch will alternately select one of two modes; either First 
Half or Second Half. The upper area of this switch is designated FIRST HALF, 
and is illuminated when characters through 4 are to be sorted. Color is green. 
The lower area of this switch is designated SECOND HALF, and is illuminated 
when characters 5 through 9 are to be sorted. Color is yellow. This feature can 
only be used on 8-pocket units. 
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Table 7-7 (cont) 
B 9134-1 Reader Sorter Control Panel Optional Operating Switches 



Switch 



Function 



ZERO KILL or 

NO FIELD-NO DIGIT 



An illuminating switch adjacent to the STACKER OVERFLOW switch, which is 
designated either ZERO KILL or NO FIELD-NO DIGIT, depending on which 
option is desired. If labeled ZERO KILL, this feature will sort documents which 
contain a zero at a specific location to a designated zero kill pocket, providing 
the sort field contains only zeros to the left of the sort digit. If the digit in the 
sort position is not a zero, or if any of the positions to the left contain other 
than zeros, the document is sorted to the pocket which corresponds to the digit 
in the sort position. This feature is activated by the ZERO KILL switch. Color is 
green. If designated NO FIELD-NO DIGIT, this feature will outsort any docu- 
ments which do not have a sort field at a specified location to a designated 
pocket. It can also outsort documents which do not have a sort digit in the 
normal sort position to another designated pocket. All other documents will be 
sorted to the regular pockets. This feature is activated by the NO FIELD-NO 
DIGIT switch which is illuminated when the feature is activated. Color is green. 



DIGIT OVERRIDE or 
DIGIT EDIT 



FIELD OVERRIDE or 
FIELD EDIT 



FIELD SORT 
CONTROL/POSITION 



EXTENDED SORT 
CONTROL 



An illuminating switch adjacent to the VALIDITY CHECK switch, which is 
designated either DIGIT OVERRIDE or DIGIT EDIT, depending on which 
option is desired. If labeled DIGIT OVERRIDE, this feature will sort documents 
which contain a specific digit or digits at a specific location to either one or two 
designated override pockets. All other documents will be sorted to the regular 
pockets. This feature can be applied to digits through 9. A maximum of five 
pairs of digits can be programmed on a unit, but only one selection may be 
active. Some units are restricted to single override digits and one override 
pocket. This feature is activated by the DIGIT OVERRIDE switch which is 
illuminated upon activation. Color is green. 

An illuminating switch adjacent to the FIRST HALF/ SECOND HALF switch, 
which is designated either FIELD OVERRIDE or FIELD EDIT, depending on 
which option is desired. If labed FIELD OVERRIDE, this feature will sort 
documents which contain a specified eight digit consecutive code to a designated 
override pocket. All other documents will be sorted to the regular pockets. This 
feature is activated by the FIELD OVERRIDE switch which is illuminated upon 
activation. Color is green. If labeled FIELD EDIT, this feature will sort docu- 
ments which contain a specific eight digit consecutive code to the regular sort 
pockets. All documents which do not correspond to the specific code will be 
sorted to a designated collection pocket. This feature is activated by the FIELD 
EDIT switch which is illuminated upon activation. Color is green. 

Two separate dialable Sort Control selector switches provide for sorting in the 
off-line mode. The two switches labeled FIELD SORT CONTROL and POSI- 
TION, are controlled by a "field Card" which must be programmed by the field 
engineer to enable proper sorting off-line. 

The extended sort control option provides additional override capability for 
fields installed with the basic and extended off-line sort features. 
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A START/STOP bar (located along the front, and 
running the length of the modular unit(s) ) con- 
trols the starting and stopping of the feeder by the 
operator. This bar is also the "RESET" control. A 
separate bar is provided for each 4-pocket section 
of a unit. One depression of the START/STOP bar 
will cause the feeder to stop. One depression of the 
START/STOP bar will cause the feeder to start 
after the correction of an empty hopper or full 
stacker pocket condition or after a previous feeder 
stop via the START/STOP bar. Two depressions of 
the START/STOP bar will be required to start the 
unit after the occurrence of either of the following 
conditions: 

a. Stopped transport (other than two minute 
shut-down). 

b. Open interlock. 

c. Feed failure. 

d. Jam. 

e. Missort. 

The first depression will reset the "not ready" 
condition and the second depression will cause the 
feeder to start. Three depressions of the START/ 
STOP bar will be required to start the unit after a 
combination jam/missort condition occurs. The 
first depression will reset the missort condition, the 
second depression will reset the jam condition, and 
the third depression will cause the feeder to start. 
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Figure 7-24. 4-pocket Module 

unloaded while the unit is operating. Each stacker 
pocket has a red warning light which will indicate 
full pocket, missort, and jam condition for their 
respective pockets. 

NOTE 

When operating in the off-line mode on 
units larger than 16 pockets, only the first 
1 6 pockets are active. 



4-POCKET MODULE {see figure 7-24) 

The 4-pocket optional module provides the 
capability of increasing the number of stacker 
pockets, in groups of four, to a maximum of 32 
pockets. Therefore, the basic 4-pocket DRS can be 
expanded to either 8, 12, 16, 20, 24, 28, or 32 
pockets. All stacker pockets are of equal capacity 
and shall be numerically designated. 

The stacker of each 4-pocket module contains four 
stacker pockets which receive documents which 
have been read or rejected. These pockets are 
designated as "R" [reject], "O", "1", and "2". 
Each pocket has the capacity to hold a 3 l A inch 
stack documents. The stacker pockets may be 



DOCUMENT STORAGE RACKS AND MOBILE 
CARRIER 

The Reader Sorter is designed to support docu- 
ment storage racks which are mounted on the top 
of each 4-pocket module. Each rack is capable of 
holding four document trays. The document 
storage racks and trays are not furnished by 
Burroughs and must be obtained by the customer 
from another vendor. 

The mobile r.arrier is Awionpri tr> Vi/~>lr) nr,o An™,- 

ment storage tray. This carrier enables a storage 
tray to be moved along the DRS transport area. 
The storage tray is not furnished by Burroughs and 
must be obtained by the customer from another 
vendor. 
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B 9210 CARD PUNCH 

The B 9210 Card Punch (figure 7-25) feeds, 
punches, checks, and stacks 80-column cards in 
both standard and post card thickness at the maxi- 
mum rate of 100 CPM. The cards may be cut on 
any corner and may also be scribed for either tear- 
ing or folding. However, certain types of scribed 
cards may generate error signals if used with the 
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Figure 7-25. B 9210 Card Punch 



PUNCH CHECK switch on (table 7-8) In the 
B 92 1 Card Punch all formatting is under control 
of the object program. The B 9210 operation is 
completely buffered through the I/O control unit, 
thus allowing processing to continue during the 
card punch operation. 

Functional Characteristics 

Cards that are to be punched are placed in the 
hopper, face down, 12-edge first. Card stock thick- 
ness must be consistent during any one run, and 
cards can be loaded into the hopper while the unit 
is operating without disturbing the cards that are 
already loaded into the hopper. Entry of cards into 
the feed rollers is accomplished by feed knives 
which select cards sequentially when activated by a 
feed signal. Cards are under positive control of 
pairs of feed rollers during their travel from hopper 
to stacker (figure 7-26). The B 9210 punch unit is 
capable of punching up to 80 columns simul- 
taneously in any one row of a standard card with- 
out overloading. Up to 60 columns can be punched 
in post card stock cards. Card jams will not cause 
any damage to the punch mechanism. The stacker 
holds 800 cards and can be unloaded while the unit 
is punching. The B 9210 is capable of idling with 
cards in the feed mechanism. Card movement is 
controlled by the I/O control unit. 
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Figure 7-26. B 9210 Card Punch Feed Mechanism 
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Control Panel 

The B 9210 Card Punch control panel (figure 7-27) 
contains switches and indicators for operation of 
the unit and indication of error conditions. The 
function of each of these elements is described in 
table 7-8. 
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Figure 7-27. B 9210 Card Punch Control Panel 



Table 7-8 
B 9210 Card Punch Control Panel Switches and Indicators 



Switch/Indicator 



POWER ON 



NOT READY 



PUNCH CHECK 



FEED CHECK 



START 



STOP 



Function 



This is a combination switch-indicator that applies power to the unit when 
pressed. The indicator lights when power is on. 



This indicator lights when any one of the following conditions exists: STOP 
switch is pressed, empty hopper, improperly registered card, punch die not in 
place, card line mechanism not locked, stacker full, chip box not in place, and 
punching error. The condition causing the Not Ready state must be corrected, 
and the START switch pressed, before operation can be resumed. 



This indicator lights if fewer than 80 data bits are received for each row, or if 
more or fewer than 12 row cycles are counted (punch station check). It will also 
light if the number of punched holes does not agree with the number of bits in 
the original data received from the I/O control unit (post-punch read station 
check). 



This indicator lights when either a failure to feed or a jammed condition exists. 



Pressing this switch causes one card to move from the hopper to the ready 
station, provided that all Not Ready conditions listed above have been corrected. 
Pressing this switch does not clear Punch Check or Feed Check conditions. 



Pressing this switch will stop card feeding, light the NOT READY indicator, and 
set the unit to a Not Ready state. When the switch is pressed, cards that are in 
motion will be processed completely through the duration of the cycle. 
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Table 7-8 (cont) 
B 9210 Card Punch Control Panel Switches and Indicators 



Switch/Indicator 



RESET 

PUNCH CHECK ON 



Function 



RUNOUT 



POWER OFF 



Pressing this switch clears the Feed Check and Punch Check conditions. 

This is a switch-indicator that selects either full punch checking or partial punch 
checking. The switch includes a mechanical toggle which reverses its choice each 
time it is pressed. When the switch is pressed and the indicator lights, a check is 
made of both punch station error conditions and post-punch read station error 
conditions. When the indicator is not lit, a check is only made on punch station 
error conditions. This feature allows the use of pre-punched and certain pre- 
scribed cards. 

As long as this switch is pressed, cards will pass through the unit without being 
punched. The switch is only effective when the unit is in a Not Ready state. 
Error conditions, if any, are not cleared. 

Pressing this switch removes power from the unit. 



B9211 CARD PUNCH 

The B 921 1 Card Punch (figure 7-28) has a maxi- 
mum card punching capacity of 300 cards per 
minute (CPM). The format of the output cards is 
under object program control. Buffering through 
the I/O control unit allows processing to continue 
during the card punch operation. Cards can remain 
in the punch station for as long as five minutes 
while awaiting a punch command without any 
damage to the card. After five minutes, the card is 
released to the error stacker. Cards can remain in 
the punch station for as long as eight hours, with 
the unit turned off, without damage to the card. 
Cards can be cut on any corner or scribed for ease 
of tearing or folding. Certain types of scribing may 
generate error signals if used with the PUNCH 
CHECK switch on (table 7-9). Cards of varying 
thickness cannot be used during any one run. 

Functional Characteristics 

The B 921 1 card hopper holds approximately 1000 
80-column cards of either standard or post card 
thickness. The cards must be placed in the hopper, 
face down, 12-edge first (figure 7-29). A removable 
ramp can be placed on the hopper to increase its 
capacity by an additional 2000 cards. The ramp 
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Figure 7-28. B 921 1 Card Punch 

automatically feeds cards into the hopper as they 
are required. Cards are automatically joggled as 
they are being fed from the ramp into the hopper. 
Cards can be loaded into the ramp while the unit is 
operating without holding the previous cards in 
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Figure 7-29. B 9211 Transport System 



position. When there are no cards in the ramp, or if 
the ramp is not used, a follow block is required for 
proper feeding from the hopper. Cards are punched 
one row at a time by a single row of 80 punch dies. 
A punch station holds the card until it is punched. 
The same or random alphanumeric characters can 
be punched in all 80 columns of every card. 

Punching all 960 holes in several successive cards 
due to punch or system malfunction does not 
result in equipment damage. A post-punch read 
station is used for punch checking. The reading is 
done by a row of 80 brushes. The B 921 1 includes 
three card stackers: primary, error, and auxiliary. 
The three stackers each have a capacity of not less 
than 1000 cards. The primary stacker is a ramp 
type with a follow block that keeps the cards 
stacked neatly. Cards can be unloaded from the 
primary stacker while punching takes place. A full 
primary stacker causes a Not Ready condition. 
Error cards, ejected cards, and runout cards are 
stacked in the error stacker. A full error stacker 
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tion for each card is controlled by a signal from the 
central processor. 

Control Panel 

The B 921 1 Card Punch control panel (figure 7-30) 
is located to the right of the card hopper and con- 
tains the switches and indicators for operation of 



the unit and for error indication. The functions of 
these elements are contained in table 7-9. 
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Figure 7-30 . B 9211 Card Punch Control Panel 
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Switch/Indicator 



POWER ON 
NOT READY 



FEED CHECK 



PUNCH CHECK 



POWER OFF 
START 

PUNCH CHECK ON 



RUNOUT 



RESET 



STOP 



Table 7-9 
B 9211 Card Punch Control Panel Switches and Indicators 



Function 



This is a switch-indicator that applies power to the unit, and lights when pressed. 

This indicator lights when one of the following conditions exists: no card at the 
punch station, feed check condition, card transport mechanism open, punch die 
not in place, covers not in place, punch error, and primary, auxiliary, or error 
stacker full. The error conditions must be cleared before processing can begin. 

This indicator lights when there is no card present at the punch station because 
of either a failure to feed or a card jam (except when automatically ejected 
because of delayed punching). 

This indicator will light if fewer than 80 bits of data are received for each row, 
or if more or less than 12 row cycles are counted (punch station check). It will 
also light if the number of punched holes does not agree with the number of bits 
in the original data received from the card punch control (post-punch read 
station check). 

This switch removes power from the unit. 

This switch readies the punch for operation under control of the B 2500 or 
B 3500. The switch does not reset Feed Check or Punch Check error conditions. 

This is a switch-indicator that selects between full punch checking and partial 
punch checking. The switch includes a mechanical toggle that reverses each time 
it is pressed. When the switch is pressed and the indicator lights, a check is made 
of both punch station error conditions and post-punch read station error condi- 
tions. When the indicator is not lit, a check is only made on punch station error 
conditions. This feature allows the use of pre-punched and certain pre-scribed 
cards. 

This switch causes cards in the feed line to pass through the machine without 
being punched. No additional cards are fed from the hopper. The switch is only 
effective when the unit is in the Not Ready state. Runout cards are directed to 
the error stacker. Error conditions, if any, are not reset. 

This switch clears the Feed Check and Punch Check error conditions. 

This switch causes the punch operation to stop after completing the punching of 
the card in the dies and then places the unit in the Not Ready state. 



B 9212 CARD PUNCH 

The B 92 1 2 Card Punch is identical in appearance 
and operating characteristics as the B9213 with 
one exception, the punching speed of the B 92 1 2 is 
150 CPM whereas the speed of the B 9213 is 300 
CPM. 

B 9213 CARD PUNCH 

The B 9213 Card Punch (figure 7-31) has a maxi- 



mum card punching capacity of 300 cards per 
minute. The card hopper has a capacity of at least 
1 200 cards of .007 inch, nominal, thickness. Cards 
in the hopper face the entry to the card transport 
area face down and enter it 12-edge first. A weight 
is provided and must be used to assure proper 
feeding if the amount of cards in the hopper falls 
to less than one inch. Cards can readily be added to 
the hopper when the unit is idling; or, if the supply 
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Figure 7-31. B 9213 Card Punch 

of cards has not fallen below one inch, cards can 
readily be added during punching. A hopper exten- 
sion may optionally be added, giving a total hopper 
capacity of at least 2200 cards of .007 inch, 
nominal thickness. 

The B 9213 Card Punch includes three card 
stackers: primary, auxiliary, and error. Each of the 
three stackers has a capacity of not less than 1400 
cards. A stacker is selected for each card by a con- 
trol signal coming into the card punch from a card 
punch control. Cards are stacked in the correct 
order of reentry; they may be readily removed 
from the stacker during operation and during 
idling. 

The feed mechanism feeds cards to the ready stop 
so that a 300 CPM rate can be maintained. Failure 
to feed a card causes the card punch to stop at the 
end of a card cycle. 

The punching mechanism of the card punch is 
capable of punching rectangular holes in standard 
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a time, face down, starting at row 12 and proceed- 
ing to row 9. The punch is capable of punching any 
combination of holes in any number of cards. 

The B 9213 Card Punch is capable of idling indefi- 
nitely between commands, with a card at the 
punch station, without causing damage to the card. 
Parts which are subject to significant mechanical 



wear are permitted to stop if no request for opera- 
tion is received for a period of 30 seconds. How- 
ever, the punch remains in a Ready condition and 
responds to the next command after a start-up 
delay of approximately two seconds. 

The punch provides a signal indicating readiness to 
start a card punch operation to an external device. 

The punch also provides signals indicating readiness 
to accept serial-bit information for each row, one 
row at a time, 80 bits of information, two at a 
time, must be received by the punch for each row. 
All formatting is affected by the external device. 

The punch detects no punch errors. However, it 
transmits to an external device serial-bit informa- 
tion indicating the movement of each punch for 
each row, one row at a time. 80 bits of informa- 
tion, two at a time, must be transmitted by the 
punch for each row. One additional dummy row 
cycle must be performed to obtain the punch 
movement information for the last row of a card. 

A Not Ready condition occurs, which is indicated 
by the STOP switch illuminating, whenever any 
one of the following conditions exists: 

a. Empty hopper. 

b. Full stacker. 

c. Failure to feed. 

d. Pressing the STOP switch. 

e. Jam. 

f. Covers not in place. 

If conditions a through d occur during the punch- 
ing of a card, the card operation in process is 
completed. The motor in the card punch remains 
on for conditions a and b, and stops for conditions 
c through f. 

Control Panel 

The B 9213 Card Punch control panel (figure 7-32) 
contains the switches and indicators for operation 
of the card punch and for error indication. The 
functions of these elements are contained in table 
7-10. 
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Figure 7-32. B 9213 Card Punch Control Panel 



7-29 



Table 7-10 
B 9213 Card Punch Control Panel Switches and Indicators 



Switch/Indicator 



Function 



POWER 



START 



STOP 



J/F 



Pressing this switch, when power is off, turns on the DC power supplies and fans 
in the punch; it does not turn the motor on. Pressing this switch, when power is 
on, turns off the DC power supplies, motor, and fan. When power is on, the 
switch is illuminated. 

Pressing this switch when the punch is Ready causes the motor, if off, to be 
turned on and the switch to be illuminated. If the hopper is empty and the 
motor is running, a card is ejected from the punch station to the error stacker. If 
there are cards in the hopper, if the stacker is not full, if there is no stacker jam, 
and if all interlocks are closed, a Not Ready condition is eliminated, and the 
motor is turned on. This switch is non-illuminating. 

Pressing this switch turns off the motor, if on, and causes a Not Ready cond- 
ition. If a card is being processed when the STOP switch is pressed, the stop is 
delayed until the card is fully punched. The STOP portion of this switch is also 
illuminated for a Not Ready condition. When the Not Ready condition is elimi- 
nated, pressing this switch turns on the motor. 

The J portion of this indicator and the STOP indicator are illuminated when a 
jam condition exists. The F portion of this indicator and the STOP indicator are 
illuminated when a misfeed condition exists. 



B 9220 PAPER TAPE PUNCH 

The B 9220 Paper Tape Punch (figure 7-33) is 
basically a teletype paper tape, punch which is 
capable of punching standard paper tape format. 
The B 9220 will punch 5-, 6-, 7-, or 8-level tape at 
a minimum rate of 100 CPS, ten characters per 
inch. Standard tape widths of 11/16, 7/8, and 
1-inch may be punched, as selected by the opera- 
tor. Either oiled paper tape, laminated fiber, dry 
paper tape, metalized or laminated Mylar paper 
tape may be punched on the B 9220. The maxi- 
mum size supply reel that can be placed on the 
B 9220 is eight inches in diameter. The reel hub 
measures two inches in diameter. The punched 
tape is wound onto a 5!/2- or 7-inch diameter take- 
up reel. It is not necessary to use the take-up reel 
when punching tape. The end-of-tape is indicated 
by the LOW TAPE indicator when approximately 
35 feet of tape remain on the supply reel. The 
B 9220 is buffered through the I/O control unit. 
This allows processing to continue while punching 
paper tape. 
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Figure 7-33. B 9220 Paper Tape Punch 
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Functional Characteristics 

A method is provided for the operator, through the 
channel select plugboard wiring, to interchange any 
of the five, six, seven, or eight channels that might 
be desired. Undesignated channels in the channel 
select plugboard are not punched or sensed as con- 
trols for the B 9220. When the B 9220 receives a 
Paper Tape Write instruction from the I/O control 
unit, paper tape will be punched in a forward direc- 
tion. The output record length is determined by a 
specific word count in the I/O descriptor or a con- 
trol code in the data stream which is manually 
designated by a switch setting on the B 9220 con- 
trol panel or translator. The code is punched or 
suppressed as indicated by the control code switch 
or translator plugboard wiring. BCL codes are 
transferred from the I/O control unit, one char- 
acter at a time, to the paper tape punch. The code 
translator permits the translation of BCL to a 
single frame code by means of a removable plug- 
board. Also, teletype codes can be translated. 
Teletype is a double-case code (figures/letters shift) 
with several special requirements. To accommodate 
the shift used by teletype code, each of the allow- 
able characters is designated as a figures or a letters 
code. Whenever a character is of a different case 



(figure/letter) than its predecessor, the appropriate 
shift code must be punched prior to the character. 
The two shift codes used for teletype tape can be 
designated by code translator plugboard wiring. 
The special requirements used for teletype codes 
are: 

a. Automatic generation of codes for the figures 
shift after Space, Tab, Line Feed, and Car- 
riage Return. 

b. Automatic generation of codes for the car- 
riage return, and line feed only must be gen- 
erated immediately following all end-of-line 
codes. 

Channel Select Plugboard 

This plugboard is provided mainly for purposes not 
requiring a translator. It is possible for the operator 
to select any of the six internal code levels and 
interchange them to any of the eight possible paper 
tape channels. Paper tape with even parity can be 
punched by inverting the desired channel. All un- 
used channels must be connected to the corre- 
sponding C channel. Figure 7-30 illustrates the 
channel select plugboard BCL and Teletype wiring 
configuration. 
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Figure 7-34. Channel Select Plugboard 
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B 9928 Code Translator 

The B 9928 Output Code Translator, which is an 
optional feature, permits translation of BCL code 
to any 5-, 6-, 7-, or 8-channel code. The code trans- 



lator is located in the paper tape punch cabinet. 
Character (code) flow is from the I/O control unit 
to the channel select plugboard to the translator to 
the paper tape punch. The following describes the 
plugboard layout (figure 7-35): 
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Figure 7-35. B 9928 Plugboard Layout 
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a. Exits: The exit hubs represent data sent from 
the I/O control unit via the channel select 
plugboard. Assume the following bit con- 
figuration. 

1 2 4 8 A B P 



Therefore, if column 10 of row 7 were im- 
pulsed, the following code would be punched 
in paper tape. 



Corresponding channel 
hubs (B) on channel 
select plugboard 



12 3 4 5 6 7 



Input to punch logic (B) hubs 1 to 4 of the 
channel select plugboard identify the trans- 
lator row (binary value). 

Binary 

Equivalent (1) (2) (4) (8) 

(B) Channel hubs 12 3 4 

(bits from 1 to 4) . . or 

row 6 

Therefore, the assumed bit configuration 
identifies column 3, and row 6 of the exit 
hubs. 

b. Entries: The entry hubs, when impulsed, 
generate the selected 5-, 6-, 7-, or 8-channel 
output character to be punched. There are 
256 possible combinations using eight level 
code. The code punched is determined by 
column and row. The decimal value of the 
column and row are converted to a binary 
value as follows: 

The binary value of the column identifies 
which channels, 1 to 4, are to be punched. 
Example: column 10 would punch 

Binary Equivalent (1) (2) (4) (8) 

Channel 12 3 4 

Punches 

The binary value of the row identifies which 
channels, 5 to 8, are to be punched. Ex- 
ample: row 7 would punch 

Binary Equivalent (1) (2) (4) (8) 

Channel 5 6 7 8 

Punches 



Channel 
Punches 



12 3 4 5 6 7 8 



c. Stop Controls: There are four sets of stop 
control hubs. To designate a stop code, an 
exit hub is wired to a stop control hub. If the 
stop code is to be stored, a stop control hub, 
impulsed by a connected exit hub, is con- 
nected to the desired entry hub. If an entry 
hub is not connected to the stop control hub, 
the stop code will not be punched. 

d. Shift Codes: These hubs are required when 
the output data requires shift and unshift 
codes. These hubs are connected to exit hubs 
to determine which codes require a shift code 
(maximum 32). Any codes not connected to 
these hubs are considered as requiring an 
unshift code. The associated hub is connected 
to an entry hub for the required code trans- 
lation. Whenever a change is required from an 
unshift code to a shift code or vice versa, as 
selected on these hubs, the appropriate shift 
or unshift code is punched. • 

e. Shift Emitter: Any 8-bit code can be selected 
as the shift code by connecting the channel 
requiring a bit to the hub located directly 
above the designated channel. All channels 
unconnected will be considered as a zero (no 
bit). This code will be punched when re- 
quired as designated by the shift code selec- 
tion. 



Unshift Emitter: Any 8-bit code can be se- 
lected as the unshift code by selecting the 
channel requiring a bit to the hub located 
directly above the designated channel. All 
channels unconnected will be considered as a 
zero (no bit). This code will be punched 
when required as designated by the unse- 
lected codes, that is, those not connected to 
the shift code selector hubs. 

OR Hubs: The OR hubs permit up to three 
different codes, designated by the exit hubs, 
to initiate one common code or action. 
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Exception Codes: These hubs are provided to 
handle special Teletype code set problems. 
These codes are CR, TAB, LF, SP, and EL. 
These codes are connected from the exit hubs 
and to the selected entry hubs. Since these 
codes will not be selected as shift codes, they 
will be considered as unshift codes. The EL 
(end-of-line) code will initiate the punching 
of the exception code before the actual code 
is punched. The exception codes are set up in 
the exception code emitter. 



g. Exception Code Emitter: Any 8-bit code can 
be selected as this code by connecting the 
channel requiring a bit to the hub located 
directly above the designated channel. All 
channels unconnected will be considered as a 
zero (no bit). This code will be punched 
when required by the designated EL code. 



Bus Hubs: There are two sets of bus hubs. 
Each set permits multiple connections to a 
single hub. 



Enable Hubs: These hubs must be connected 
to activate the translator. If unconnected, the 
normal translation of BCL internal code to 
BCL paper tape code will take place. 



Control Panel 

The B 9220 Paper Tape Punch control panel (fig- 
ure 7-36) contains the switches and indicators for 
operation and error indication. The function of 
each element is described in table 7-11. 
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Figure 7-36. B 9220 Paper Tape Punch Control Panel 
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Table 7-11 
B 9220 Paper Tape Punch Control Panel Switches and Indicators 



Switch/ Indicator 


Function 


POWER ON 


This switch-indicator lights when pressed, indicating that power is applied to the 
unit. 


NOT READY 


This indicator will light when a Not Ready condition exists. 


LOCAL 


This switch-indicator places the B 9220 in a Local condition, making the unit 
unavailable to B 2500 or B 3500 Systems. 


LOW TAPE 


This indicator will light when 35 feet of tape, or less, remains on the supply reel. 


POWER OFF 


This switch removes power from the unit. 


TAPE FEED 


This switch feeds tape with all holes punched. The switch is active when the 
LOCAL switch is activated. The tape feed rate is 100 characters per second. 
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Table 7-1 1 (cont) 
B 9220 Paper Punch Control Panel Switches and Indicators 



Switch/Indicator 



Function 



REMOTE 



CONTROL CODE 



LEVEL DESIGNATION 



This switch-indicator lights when pressed, indicating that the unit is under con- 
trol of the B 2500 or B 3500 System. 

This switch allows the operator to designate a control code. The code may or 
may not be punched. The switch is active in REMOTE or LOCAL and has four 
positions, which determine the action taken when a control code is detected. 
The four positions of the switch are: OFF, PUNCH AND STOP, DELETE AND 
STOP, and DELETE AND CONTINUE. 

This switch is used to select the number of channels and type of paper tape to be 
used. 



LINE PRINTERS 

The Burroughs Line Printers provide high-quality, 
high-speed, alphanumeric printout. Line printers, 
varying in operating speeds from 315 LPM to a 
maximum of 1040 LPM, and available with either 
120 or 132 print positions, are provided for use on 
B 2500 and B 3500 Systems. 

For all practical purposes, the operational charac- 
teristics of the line printers are similar; therefore, 
the description that follows applies to all printers 
except where specifically noted. 

Functional Description 

EBCDIC or BCL codes for characters to be printed 
are compared with codes of upcoming graphics in 
the printer. Where there is coincidence, the graph- 
ics are printed. Scanning and printing are con- 
tinued until all characters of the line are printed. 

The buffer and scan functions for buffered printers 
(B 9240, B 9241, and B 9245-1) are in the printers. 
The buffer and scan functions for unbuffered 
printers (B 9242 and B 9243) are in the unbuffered 
printer control. 

Continuous forms are used in the printer, and 
skipping and spacing operations are controlled by 
the program through the use of the I/O control 
unit. Vertical spacing may be from zero to 99 
spaces before or after printing a line. Each line 
consists of 120 or 132 print positions, 10 positions 
per line. Vertical spacing is six or eight lines per 
inch. Formatting and editing are under object pro- 
gram control. 

There are 63 alphanumeric and special characters, 
plus a blank for each print position. The 64 charac- 



ters contained in each print position consist of 26 
alphabetic, 10 numeric, and 28 special characters 
(refer to appendix D). Printing is done on con- 
tinuous paper forms which may be from 5 to 20 
inches in width, including marginal punch strips. 
Length can be 22 inches (at 6 lines per inch) or 
I6V2 inches (at 8 lines per inch). The forms are 
loaded in the cabinet below the printing mech- 
anism and forms are transported through the unit, 
by means of pin-fed tractors, to the stacker. As 
many as five carbons plus the original may be 
printed. In general, the printer can process legible 
copy forms up to 0.02 inch in overall thickness. 
The thinnest form that can be processed is 0.0025 
inch. The optimum number of copies can be 
legibly printed by using premium paper and car- 
bon. A clearance adjustment, required when chang- 
ing from one form thickness to another, is available 
to the operator and can be accomplished within 30 
seconds without the aid of tools. 

TAPE CONTROLLED CARRIAGE 

The line printer does not directly control the feed- 
ing and spacing of the forms. This is performed by 
the tape controlled carriage of the printer in con- 
junction with instructions from the I/O control 
unit. 

CONTROL TAPE 

The carriage control tape (figure 7-37) has column 
positions (1-12) called channels. Horizontal lines 
can be skipped (up to 132 lines) for control of a 
form. For ease in preparation, the tape is some- 
what longer than required. Pre-punched holes 
located in the center of the tape are used by a pin 
feed mechanism to move the tape past the sensing 
device. Movement of the carriage control tape is 
synchronized with the movement of the form 
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through the- carriage. Skipping the form to any 
predetermined position is accomplished by address- 
ing any one of 1 1 holes in the carriage control 
tape. A twelfth channel in the control tape is used 
to signal the last print line on the form. When a 
hole in this position is sensed, the printer sends a 
signal to the I/O control unit, flagging the result 
descriptor for the MCP. The twelve carriage control 
tape channels are usually punched to control the 
following functions: 

a. Channel 1 will normally be used to identify 
the first print line (heading) of a form. 




b. Channel 2 will usually be used to indicate the 
first body line of a form on which detail in- 
formation appears. In an invoicing operation, 
where the first printing line and first body 
line are not the same, channel 1 would be 
used to indicate the heading on the form, in 
this case a name and address. Channel 2 
would correspond to the first printed line of 
detail information. 

c. Channels 3-1 1 will normally be used to 
identify any one of 9 user determined print 
positions. These channels may be used in any 
desired sequence. 

d. Channel 1 2 is reserved for punching the hole 
indicative of the last printing line in the body 
of a form. 

The nominal skip speed is 25 inches per second 
with an optional high-speed skip of 75 inches per 
second. 

CONTROL PANEL 

A typical line printer control panel (figure 7-38) 
contains switches and indicators for operation of 
the equipment and for error indications. The con- 
trol panel is located at the front of the unit, to the 
right of the print section. The function of the 
switches and indicators is described in table 7-12. 
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Figure 7-37. Carriage Control Tape 



Figure 7-38. Line Printer Control Panel 



Table 7-12. 
Line Printer Control Panel Switches and Indicators 



Switch/Indicator 



Function 



POWER ON 
END OF PAPER 



This is a switch-indicator that applies power to the unit and lights when pressed. 

This switch-indicator signals nearing an out-of-paper condition. Pressing this 
switch removes the end-of-paper condition and extinguishes the light. One line 
can then be printed; thereafter, the unit returns to the end-of-paper condition. 
Successive depressions of this switch enable printing successive lines to complete 
the last line on a form. 
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Table 7-12 (cont) 
Line Printer Control Panel Switches and Indicators 



Switch/Indicator 


Function 


PRINT CHECK 


This indicator lights when a print check error has been sensed, or when the print 
drum is not properly synchronized. 


SKIP TO HEADING 


Pressing this switch causes the carriage to skip to the first punch in channel 1 of 
the carriage control tape. 


NOT READY 


This indicator will light when any one of the following conditions exists: the 
END OF PAPER indicator is lit, the 6/8-lines-per-inch switch is in position N, 
the unit slews paper for more than one second, or the START switch has not 
been pressed. 


START 


This switch is used to signal the B 2500 or B 3500 System that the printer is 
ready for use. It is also used to restart printer operations stopped by a line 
printer Not Ready condition. 


STOP 


Pressing this switch will stop the line printer prior to the execution of the next 
Print instruction. The print buffer will not be loaded after the switch has been 
pressed, and the printer will go Not Ready. 


RESET 


Pressing this switch resets the PRINT CHECK indicator. (This function is com- 
bined with START in 815-LPM printers.) 


SPACE 


Pressing this switch causes the forms to be single spaced. 


POWER OFF 


This switch removes power from the unit. 



In addition to the above mentioned indicators and 
switches on the control panel, duplicate controls 
and indicators are provided at the rear of the 
printer for increased operator efficiency. These 
duplicate switches and indicators include START, 
STOP, RESET, SPACE, NOT READY, and SKIP 
TO HEADING. They perform the same function as 
their counterpart on the control panel. 

B 9240 LINE PRINTER 

The buffered B 9240 Line Printer (figure 7-39) 
operates at a speed of 700 LPM and contains 120 
print positions. An additional 12 print positions 
are available through the use of a B 9941 option. 

B9241 LINE PRINTER 

The buffered B 9241 Line Printer operates at 1040 
LPM and contains 120 print positions. Twelve 
additional print positions are available through use 
of the B 9941 option. This printer features a 
"quick cancel" memory and a rearranged character 
set to permit high-speed printing. The 37 most- 
used characters are arranged in consecutive loca- 
tions on the print drum. At the instant a character 



is printed, its buffer position is set to blank. When 
all characters in the buffer are blank, the printer is 
released for spacing. This allows paper to be ad- 
vanced while unused character locations on the 
drum are passed. This printer is similar in appear- 
ance to the B 9240. 




■HEhHH 



Figure 7-39. B 9240 Line Printer 
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B 9242 LINE PRINTER 

The unbuffered B 9242 Line Printer (figure 7-40) 
when controlled by a suitable external device has 
an inherent print rate (using a 63 or 64-graphic 
character set) of 815 single-spaced LPM. Higher 
rates of print are attainable when certain subsets of 
fewer than the available 64 characters are printed. 

NOTE 



each row of graphics comes into position under the 
print hammers, the printer generates a code corre- 
sponding to the upcoming row. This code is made 
available to the printer control. This code is gen- 
erated by a modular, replaceable code unit. 

The printer contains a bit register with a position 
corresponding to each of the printer columns. The 
bit controls the print hammer for its corresponding 
column. 



This increase is obtained with the normal 
drum, which contains no replicated subsets 
of graphics. 
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Figure 7-40. B 9242 Line Printer 



The blank code is a member of all subsets. If the 
B 9240 is buffered (optional), the blank code can 
be assigned to more than one row of the drum if an 
optional character set is to include fewer than 63 
unique characters. Of the 64 characters on the 
drum, 63 or fewer can be printed by the buffered 
printer. 

The B 9242 Line Printer contains 1 20 print posi- 
tions (132 with B 9941 option) of the same 
graphic, which form one printer row. There are 64 
such rows and each row is assigned a 6-bit code. 

Functional Description 

Each of the 64 rows on the drum of the B 9242 
Line Printer contains the graphic corresponding to 
one code only, in all print positions (columns). As 



The printer control transmits bit information to 
indicate in which columns the upcoming graphic is 
to be printed. A 1 is sent to indicate print, or an 
is sent to indicate non-print, for each of the 120 or 
132 columns in sequence, starting with the bit-pair 
for columns one and two. The unbuffered printer 
can print the graphic row opposite the encoders 
blank code, if so signaled by the printer control. 
The drum is not to contain any replicated rows of 
the same character(s). 

The printer provides to the printer control, a signal 
indicating that the final bit-pair of column storage 
is being addressed. 

The printer prints the upcoming graphic in the 
columns indicated, and provides the code for the 
next upcoming graphic. This process continues 
until terminated by a signal from the printer 
control. 

The buffered B 9242 Line Printer accepts informa- 
tion for the buffer parallel by bit and serial by 
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first. It then receives format information, releases 
the control, and begins printing. 

NOTE 

An optional feature which allows informa- 
tion to be received MSD first is available. 



The code of each up-coming row of graphics on the 
drum is compared to the codes of the characters in 
the buffer and printed in those positions in which 
coincidence occurred. Compare-and-print is con- 
tinued until all characters of the line are printed. 
When this occurs, the paper motion prescribed by 
the format information is performed. During this 
paper motion, the buffer can be reloaded by the 
printer control, for the next line. The format for 
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the next line can be received by the printer as soon 
as paper motion stops. At this time, the just-loaded 
line is printed, etc. 

B 9242-1 LINE PRINTER 

The unbuffered B 9242-1 is similar in appearance 
to the B 9242 which it replaces. The operating 
characteristics are the same except for printing 
speed. The speed of the B 9242-1 is 860 LPM, 
whereas the B 9242 is 81 5 LPM. 

B 9243 LINE PRINTER 

The unbuffered B 9243 Line Printer is similar in 
appearance to the B 9242, but its print speed is 
1040 LPM due to the arrangement of the 46 most- 
used characters on the print drum. The printer 
contains 120 print positions with 12 additional 
available with the B 9941 option. The B 9940 
optional slew rate is also available with this printer. 

B 9243-1 LINE PRINTER 

The unbuffered B 9243-1 Line Printer is similar in 
appearance to the B 9242. The B 9243-1 replaces 
the B 9243 and, has the same operating character- 
istics with the exception of printing speed. The 
speed of the B 9243-1 is 1100 LPM whereas the 
speed of the B 9243 is 1040 LPM. 

B 9245 LINE PRINTER 

The buffered B 9245 Line Printer (figure 7-41) 
operates at a speed of 3 1 5 lines per minute, con- 
tains a 64-character set, and is available with either 
120 print positions (B 9245-2 Line Printer) or 132 
print positions (B 9245-3 Line Printer). 

B 9943 PRINTER MEMORY 

The B 9943 Printer Memory is an optional feature 
available on the B 9242-1 and B 9243-1 Line 
Printers. Printer Memory is an external buffer 
containing 1 20 or 1 32 character positions, and it is 
physically located in the printer. Printer Memory 
gives a line printer the externally buffered 
characteristics of the B 9240 and B 9241 Line 
Printers. This option is a Factory Installed option 
and, cannot be field installed. 

Printer Memory gives the B 9242-1 and B 9243-1 
Line Printers the ability to be used with the 
B 9947 Dual Printer Control option to enable two 
line printers on one I/O Channel and control. 




Figure 7-41. B 9245 Line Printer 

B 9244-1 TAPE LISTER 

The B 9244-1 Tape Lister (figure 7-42) is an elec- 
tromechanical, buffered, drum-type printer with 
six separate print units. The normal operating 
speed of this lister is 1565 LPM. The B 9244-1 can 
operate as a separate unit with a B 2500 or B 3500 
System, or it can have either one or two B 9244-2 
six-tape slave units attached. 



fm 




Figure 7-42. B 9244-1 Tape Lister 
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Functional Description 

The B 9244-1 Tape Lister accepts binary coded 
decimal, alphanumeric information in parallel-by- 
bit, serial-by-character mode and stores the data in 
a 44-position buffer. Upon the completion of 
buffer loading and paper movement, the characters 
in the buffer are printed. When invalid characters 
are received, the scan cycle will continue for a 
complete drum revolution. The numeric print rate 
will be reduced to the rated alphanumeric speed of 
800 LPM for the print line with the invalid charac- 
ter. Also, the invalid character will cause a blank in 
the particular column. 

Character spacing is 10 to the inch; line spacing is 6 
to the inch. All forms are adding machine type 
without margin-hole strips. The forms may be 
single part or two part with carbon-backed or 
plastic-backed first sheet. If single-part forms are 
used, the form can be exited from the machine 
through either the top tear strip opening or the 
rear exit opening, as required by the operator. 
Forms exited from the rear opening can be torn off 
or fan folded. Single part forms that exit from the 
top tear strip opening cannot be fan-folded or re- 
stacked. Restacking of forms in the fan-fold condi- 
tion can only be accomplished with forms that are 
exited through the rear opening. If two-part forms 
are used, both can be exited from the machine as a 
non-decollated unit through either the top tear 
strip opening or the rear exit. The carbon copy 
from the rear exit can be restacked in fan-folds. 
The stacker has a capacity of 1000 feet (minimum) 
of single-part, fan-folded forms. 

To maintain a printing rate of 1565 lines-per- 
minute, only 16 characters may be used. They are: 

0-9 

, (Comma) 

. (Decimal) 

x (Pocket X) 

y (Pocket Y) 

R (Reject) 

* (Asterisk) 

To process the full alpha-character set, a printing 
rate of 600 lines-per-minute is established. There 



are a total of 40 printable characters. They are: 

0-9 

, (Comma) 

. (Decimal) 

A thru Z 

- (Hyphen) 

* (Asterisk) 

When the B 9244-1 is connected to either one or 
two B 9244-2 slave units, it can operate in either of 
two modes: normal (two-tape mode) or multipro- 
cessing (three-tape mode). In the normal mode, 
two tapes maximum can be simultaneously printed 
by one command from the central processor. When 
in the multiprocessing mode, the lister simul- 
taneously prints three tapes: the master, the detail 
tape, and the multiprocessing tape. 

The master and detail tapes print identical informa- 
tion from buffer positions 1 through 22. The 
multiprocessing tape prints information from buf- 
fer positions 23 through 44. 

A master-tape-selector switch with seven positions, 
N and 1 through 6, is used to select the tape, 1 
through 6, on which the master information in 
buffer positions 1-22 is printed. The N position 
suppresses print of master information. The master 
information is printed on the master unit only of 
an 1 8-tape lister configuration. The central proces- 
sor designates the detail tape which may be any of 
the 18 tapes not otherwise assigned. If the central 
processor supplies a detailed designation of N=2-6, 
which equals the master-tape-selector switch set- 
ting, detailed action is diverted to tape 1. This 
diversion always occurs whether or not a master 
unit designation was supplied by the external 
control. 

Control Panel 

The tape lister control panel (figure 7-43) contains 
operating switches and indicators. The control 
panel is located on the front of the unit, to the 
right of the print section. In addition, several 
switches are provided at the rear of the unit (figure 
7-44) for operator convenience. The function of 
the switches and indicators is provided in table 
7-13 
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Figure 7-43. B 9244-1 Tape Lister Control Panel 
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Figure 7-44. B 9244-1 Rear Control Panel 
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Table 7-13 
B 9244-1 Tape Lister Control Panel Switches and Indicators 



Function 



Pressing these switches will cause the corresponding tape to be advanced, until 
the switch is released, when in the Not Ready condition. Duplicate switches are 
located at the rear of the unit. 

Pressing this switch applies power to the unit. 

This indicator will light when one of the subunits is almost out of forms or if a 
feeding problem exists. If this condition is sensed during a Skip or Print instruc- 
tion, the result descriptor will have the end-of-paper bit set. The condition 
causing the indicator to light must be corrected and the RESET and START 
switches pressed. 
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Switch/Indicator 



PRINT CHECK 



ADVANCE ALL 
PAPER 



NOT READY 



START 
STOP 



RESET 



POWER OFF 

(MASTER 
SELECTION SWITCH) 



(SELECTED TAPE 
NUMBER) 

(LISTER 
DESIGNATE) 



Table 7-13 (cont) 
B 9244-1 Tape Lister Control Panel Switches and Indicators 



Function 



This indicator will light when a print check error is sensed in any print position 
or if the drum is not synchronized with the drum position counter. A signal is 
sent to the I/O control and the appropriate bit is set in the result descriptor. 

When in a Not Ready condition, pressing this switch causes all paper to be 
advanced until the switch is released. A duplicate switch is located at the rear of 
the unit. 

This indicator will light if one of the following conditions exists: START switch 
not pressed, paper slews for more than one second, end-of-paper condition 
exists, or paper tears within the unit. A duplicate indicator is located at the rear 
of the unit. 

Pressing this switch conditions the lister to accept instructions from the I/O 
control. A duplicate switch is located at the rear of the unit. 

Pressing this switch places the unit in the Not Ready state. If a lister instruction 
is being executed when the switch is pressed, the instruction will be completed 
before the unit halts. Upon encountering the next instruction, the I/O control 
will return a result descriptor with the Not Ready bit set ON. This switch also 
appears at the rear of the unit. 

Pressing this switch with the unit in the Ready state resets the print check 
circuitry and extinguishes the PRINT CHECK indicator. With the lister in the 
Not Ready state, pressing the switch clears all error circuitry except NOT 
READY. The START switch must be pressed to clear this indicator. 

Pressing this switch removes power from the unit. 

This is a seven-position rotary switch, which is located to the left of the RESET 
switch, and is used for the selection of one of the six subunits as the master tape. 
The switch positions ( 1 through 6 and N) are designated by use of a sphericular 
tube to the left of the switch. When in the N position, the switch is disabled. 

This indicator designates which of the six tapes is selected as the master tape by 
the MASTER SELECTION switch. 

This four-position switch, which is located between the selected-tape-number 
indicator and the POWER OFF switch, is used to select the master unit (1 
position), slave 1 (2 position), slave 2 (3 position), or the master and two slaves 
(ALL position), for which the PAPER ADVANCE switches on the control panel 
are to be effective. This switch has no effect on the PAPER ADVANCE switches 
on the rear of the units. 



MAGNETIC TAPE UNITS 



Magnetic tape units that are used with B 2500 and 
B 3500 Systems are capable of reading, writing, 
erasing, backward and forward spacing, and re- 
winding magnetic tape under control of a magnetic 
tape peripheral control. Two basic types of tape 



units are available: free-standing units and clus- 
tered tape units. 



Clustered tape units share various electronic and 
electromechanical components, such as power 
supplies and vacuum motors, whereas free-standing 
tape units do not. All tape units are available with 
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either 7- or 9-track capability (i.e., they can accom- 
modate magnetic tape which has seven or nine 
tracks across the width of standard Vi-inch mag- 
netic tape). 

In addition to the flexibility of handling both 7- 
and 9-track tapes, certain B 2500 and B 3500 tape 
units can also handle either NRZI- (Non-Return to 
Zero, flux change on one) or phase-coded tapes. 
NRZI-encoded tapes have, at most, one flux 
change per bit position, whereas phase-encoded 
tapes have up to two flux changes per bit position. 
Phase-encoded tapes have the resultant advantage 
of being assured of at least one flux change per bit 
position. This certainty permits considerably 
higher packing densities and reduces the possibility 
of incurring failures as a result of skew, drop-outs, 
and low read-signal amplitude. 

Types of Tape Units 

B 2500 and B 3500 tape units are available in a 
wide variety of packing densities, speeds, and trans- 
fer rates. Direct-recorded tapes include packing 
densities of up to 800 BPI; phase-encoded tapes are 
specified at 1600 BPI. Provision has been made for 
accommodating both 800 and 1600 BPI on some 
tape units in order to facilitate the transition from 
the older, direct-recorded tapes to the new phase- 
encoded tapes. The available capabilities are shown 
in table 7-14. 



Functional Characteristics 

Table 7-14, lists the various combinations of pack- 
ing densities and speeds that are available on 
B 2500 and B 3500 tape units. 

Both free-standing and clustered tape units are 
capable of reading tape in the backward direction. 
This ability increases the efficiency of magnetic 
tape sorting, as well as offering increased efficiency 
of user programs which use magnetic tape. The 
various tape units can accept either 7-channel or 
9-channel tapes (as a field modification), thereby 
facilitating the modernization of existing 7-channel 
tape libraries. Similarly, the various cluster tape 
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tapes, thereby providing the flexibility of operating 
in any operational environment. 

If a descriptor is not sent to the I/O soon enough, 
the tape unit will stop with the read/write head 
centered in the interrecord gap, ready to read or 
write the next record or block. 
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Figure 7-45. Free-Standing Magnetic Tape Unit 




Figure 7-46. Clustered Tape Unit 

Tape reels on both types of tape units have a 
groove on the rear face which accommodates a 
write ring to enable writing on the tape. Lack of a 
write ring prevents any writing or erasing opera- 
tions on the tape reel. The presence of a write ring 
is indicated by the WRITE RING indicator on the 
control panel. 



7-43 



Table 7-14 
Magnetic Tape Control Characteristics 



Type 


Channels 


Speed (IPS) 


Density (BPI) 


Transfer Rate (KC) 


Clustered 










B9381 


7 


45 


200/556/800 


9/25/36 


B9381 


9 


45 


200/800 


9/36 


B9382 


7 


45 


200/556/800 


9/25/36 


B9382 


9 


45 


1600 


72 


B9382 


9 


45 


200/1600 


9/72 


B9382 


9 


45 


800/1600 


36/72 


Free-Standing 










B9390 


7 


90 


200/556 


18/50 


B9391 


7 


90 


200/556/800 


18/50/72 


B9392 


9 


90 


200/800 


18/72 


B 9393-1 


9 


90 


1600 


144 


B 9393-2 


9 


90 


1600 


192 


B 9393-3 


9 


90 


1600 


240 


B 9394-1 


7 


120 


200/556/800 


24/66/96 


B 9394-2 


9 


120 


800 


96 



Physical Characteristics of 
Free-Standing Tape Units 

Free-standing tape units contain the components 
necessary to spool tape off of a supply reel of tape 
onto a take-up reel while writing data on the tape 
or reading data that has been previously recorded. 
Provisions also exist for rewinding the tape onto 
the supply reel at high speeds. Normal drive speed 
is 90 inches per second; rewind speed is an average 
of 300 inches per second. Figure 7-47 provides an 
illustration of a free-standing tape unit transport. 
The take-up reel is on the left side of the unit and 
the supply reel is on the right. In response to a 
forward-drive operation, tape is driven from the 
supply reel to the take-up reel. In response to a 
reverse-drive operation, the opposite is true. 

Tape drive is accomplished through the combined 
action of constantly rotating capstan rollers and 



pinch rollers (see figure 7-48). On command, a 
pinch roller engages tape against a capstan to pro- 
duce the drive action. One capstan roller is used 
for forward drive; the other for backward drive. 
Vacuum columns are used to buffer or separate the 
heavy reels and reel drive system from the low- 
inertia tape and tape drive system, thus permitting 
fast acceleration. During rewind, tape drive is ac- 
complished by use of the reel motors rather than 
the capstan rollers that are used during the normal 
drive. 



Free-Standing Tape Unit Control Panel 

The local switches and indicators for the free- 
standing magnetic tape units are located on a con- 
trol panel at the front top of the unit (see figure 
7-49). The functions of these switches and indica- 
tors are provided in table 7-15. 



INPUT SUPPLY REEL 
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Figure 7-47. Free-Standing Magnetic Tape Unit Transport 
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Figure 7-48. Expanded View of Right-Hand Tape Guide Drive Module 
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Figure 7-49. Free-Standing Magnetic Tape Unit Control Panel 

Table 7-15 
Free-Standing Magnetic Tape Unit Switches and Indicators 



Switch/Indicator 



POWER OFF 
UNLOAD 

LOCAL 
WRITE RING 
REWIND 

REMOTE 
LOAD 

POWER ON 

(UNIT DESIGNATOR) 

(DENSITY SELECTOR) 



Function 



Removes power from the tape unit. 

Positions tape to the point where the latch leader is on the supply reel side of 
the tape latch, thereby permitting the operator to unload the tape. This is only 
active in the Local mode. 

Removes the tape unit from control of the B 2500 or B 3500 System. The 
switch lights when pressed. 

Signals that the supply reel has a write ring installed and that writing can be 
performed on the tape. 

Rewinds the tape to the beginning-of-tape mark. Rewind speed is approximately 
300 inches' per second. The switch is only active when the unit is in the Local 
mode. 

Places the tape unit under control of the B 2500 or B 3500 System. The switch 
lights when pressed and the LOCAL indicator goes out. 

Causes tape to be drawn into the vacuum columns and moves the tape so that 
the beginning-of-tape is at the read/write head. This switch is only active in the 
Local mode. 

Applies power to the unit. The switch lights when pressed. 

This switch-indicator permits operator selection of unit designation from to 9; 
it is located to the left of the POWER ON and POWER OFF switches. 

This switch allows the operator to select the desired density: 200, 556, or 800 
BPI; it is located to the right of the WRITE RING and REWIND switches. 



Free-Standing Tape Unit Operating 
Instructions 

Procedures for loading and unloading tapes on free- 
standing magnetic tape units are described in the 
following paragraphs. 



LOAD PROCEDURE 



Proceed as follows: 



a. Press the POWER ON switch (if power is not 
on). 
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b. Open the tape compartment window, thus 
placing the tape unit in a Standby condition. 
The take-up reel leader is held by the tape 
clamp when there is no supply reel present on 
the tape unit. 

c. If a supply reel is present, push the tape 
clamp arm to the right to clamp the take-up 
reel leader to preclude its dropping into the 
vacuum column. 

d. Place the input tape supply reel on the right- 
hand reel hub. This is accomplished by pull- 
ing out on the reel hub latch and placing the 
reel on the reel hub. 

e. Lock the reel on the reel hub by pushing in 
on the reel hub latch. 

f. Attach the permanent female leader latch of 
the take-up reel to the male latch leader of 
the supply reel. 

g. Release the tape clamp by moving the tape 
clamp arm to the left. 

h. Close the tape compartment window. 

i. Press the LOAD button and wait for the tape 
to stop moving. 

j. Press the REMOTE button, thus allowing the 
Master Control Program to direct further tape 
unit action. 

UNLOAD PROCEDURE 

Proceed as follows: 

a. Press the LOCAL switch. 

b. Press the UNLOAD switch and wait for the 
tape to stop at the unload point. 

c. Open the tape compartment window. 

A y„. IO +Vi<» totw i-lamn arm to the right. 
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e. Separate the male and female latch leaders. 

f. Remove the tape reel from the reel hub by 
pulling out on the reel hub latch. 



TAPE LEADERS 

The tape reels are placed on the right hand reel hub 
so that the tape will unwind when rotated in a 
clockwise direction. There must be a male latch 
leader on the physical beginning of each input tape 
or scratch tape. The take-up reel is mounted on 
the left reel hub and must have a female latch 
leader receiver at the physical beginning of tape. 
The take-up receiving leader is wound around the 
take-up reel and threaded through the tape unit as 
shown in figures 7-47 and 7-48. 

Physical Characteristics of Clustered Units 

A clustered unit can contain the components neces- 
sary to perform any two magnetic tape operations 
simultaneously on any two of the four available 
tapes. It is then possible to read and write on any 
two tapes concurrently. All four stations may re- 
wind tape at the same time. Normal drive speed is 
45 inches per second. The take-up reels are located 
below the feed reels in each station. Latch receivers 
protrude from slots on the left side of each station 
(as accessed). As on the free-standing units, tape 
drive is accomplished via the combined action of a 
capstan roller and a pinch roller. Each station has 
its own drive mechanism, but the stations share 
read/write electronics, power, drive source, and 
information paths. The clustered tape unit incor- 
porates a minimum number of switches and indi- 
cators. An indicator (one for each tape station) on 
one of the tape stations lights when that station is 
operative (tape away from the rewound point). 

A magnetic tape cluster may be either a master 
unit which is connected directly to an external 
control unit, or a slave unit which is connected to a 
master cluster unit. When only a master cluster is 
used, up to four tape stations can be active; use of 
the master-slave combination permits up to six 
tape stations. A station-designate switch is option- 
ally provided on master-slave combinations with up 
to eight active stations. 

Operating times for the magnetic tape cluster are as 
follows: 

a. Start time - 5 milliseconds. 

b. Stop time - 3.5 milliseconds. 
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c. Tape reversal time — 3.2 milliseconds. 



Magnetic Tape Cluster Control Panel 



d. Full reel rewind time — 4.5 minutes. 

e. Start distance — 0.3 inch. 

f . Stop distance — 0. 1 inch. 

In order to determine start-time-to-rewind or stop- 
time- to-center-of-an-interrecord-gap, assume 0.6- 
inch gaps for 9-channel tape and 0.75-inch gaps for 
7-channel tape. 



The switches and indicators for the magnetic tape 
cluster units are located on a control panel at each 
tape station (see figure 7-50). Figure 7-51 shows an 
enlarged view of one tape station. The power ON 
and OFF switches are located on the front of the 
unit at the left-front tape station; the STATION 
(optional), DENSITY, and REWIND switches, and 
the indicator (tape station is being utilized when 
lit) are located at each station. The functions of 
these switches and indicators are provided in table 
7-16 



Table 7-16 
Tape Cluster Switches and Indicators 



Switch/Indicator 


Function 


STATION (optional) 


This switch, if included, is used to designate the tape station associated with the 




switch. If the switch is not included, station designations are automatically made 




by the internal wiring. 


DENSITY 


This three-position switch is provided at each tape station and is used to select 




tape densities of either 200, 556, or 800 BPI for 7-track or 9-track; 200, 800, or 




1600 BPI for NRZI (nonreturn to zero)/PE (phase encoded); or 200, 800, or 




800 for NRZI only. All clusters attached to one control must have the same 




maximum density capability. 


REWIND 


This button is located under each individual station access door. Tape rewind 




occurs when the access door is closed after the REWIND button is pressed. 


(TAPE-SELECTED 


This indicator is located at each tape station, to the left of the REWIND switch, 


INDICATOR) 


and lights when the tape reels at that station are being utilized. The indicator 




ngnts during tne tirst torwara operation wnicn moves the beginmng-ol-tape 




marker past the read heads. The indicator goes out if a backward operation, such 




as Rewind, moves the tape to a position such that the beginning-of-tape marker 




is sensed. 


ON 


This switch applies power to all active stations on the cluster and is located at 




the left-front tape station. 


OFF 


This switch removes power from all stations on the cluster and is located under 




the ON switch. 


UNLOAD 


When this switch is moved in the direction that the arrow is pointing, the tape 




automatically rewinds from the load point to the point at which the male and 




female leader latches are accessible; the UNLOAD switch then causes the tape 




clamp to clamp the tape. When moved in the direction opposite to that which 




the arrow is pointing, the tape clamp is released, allowing free tape movement. 
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PINCH ROLLER 

CAPSTAN I 
Figure 7-50. Magnetic Tape Cluster Control Panel 
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Figure 7-51. Magnetic Tape Cluster Tape Station, Left-Front View 
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Clustered Tape Unit Operating 
Instructions 

Procedures for loading and unloading tapes on 
clustered magnetic tape units are described in the 
following paragraphs (see figures 7-50 and 7-51). 

CAUTION 

Do not press the REWIND switch unless 
absolutely sure that the tape is not al- 
ready physically rewound. If adherence 
to this caution is ignored, possible servo 
damage might occur or the servo fuse 
might be blown. 

LOAD PROCEDURE 

Proceed as follows: 

a. Lift the operator access cover. The tape 
transport station associated with the same 
cover is automatically set into a Not Ready 
condition. Operations of other stations hav- 
ing the covers closed are not affected. 

NOTE 

Do not lift the inner cover. 

b. Mount the input supply tape on the reel hub 
by lifting the reel hub latch. 

c. Push down on the reel hub latch to lock the 
tape reel to the reel hub. 

d. Connect the tape latch leader (male) to the 
permanent take-up leader (female). 

e. Move the UNLOAD switch in the direction 
opposite to that which the arrow is pointing. 

f. Close the operator access cover, thus allowing 
the Master Control Program to direct further 
tape unit action. 

The take-up reel can be considered an integral part 
of the hardware system and does not have to be 
accessible to the operator when the access door is 
opened. An operator can very simply gain access 
to the take-up reel if it becomes necessary to 
change the female latch leader, or to remove and 
replace unserviceable tapes. 



UNLOAD PROCEDURE 
Proceed as follows: 

a. Lift the operator access cover. 

NOTE 
Do not lift the inner cover. 

b. Move the UNLOAD switch in the direction 
that the arrow is pointing. This causes the 
tape to automatically rewind from the load 
point to the point at which the male and fe- 
male leader latches are accessible, and then 
causes the tape clamp to stop tape movement. 
Allow the tape to come to a complete stop 
before proceeding. 

c. Disconnect the tape from the take-up latch 
leader. 

d. Lift the reel hub lock. 

e. Remove the tape reel. 

f. Push down on the reel hub lock. 

g. Close the cover. 

TAPE LEADERS 

The female latch leaders should have the opening 
toward the center of the tape cluster rather than 
towards the outside. This will prevent the leaders 
from unlatching when they travel around the 
rollers in the vacuum columns. 

Latch leaders should be checked weekly so that 
damaged or torn leaders can be replaced before 
they cause problems. Also, operators should be 
notified to check male leaders on tape reels for 
fold-over or tears. A torn, folded, or damaged 
latch leader will hang up, or separate, when used in 
the magnetic tape cluster. 

Folded, creased, or torn tape leaders on the take- 
up reel should be replaced immediately. To pro- 
duce a clear strip on the leader of standard mag- 
netic tape, use Burroughs Platen Restorer on the 
oxide side of the tape. This will remove the oxide 
and binder, leaving the clear mylar. Be sure that 
the tape is dry before reinstalling it in the tape 
station. 
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The clear strip on the tape should be a minimum 
of 13 inches, starting approximately 11 inches 
from the end of the female latch leader. 

Magnetic Tape 

The magnetic tape used with B 2500 and B 3500 
Systems is the standard 0.5-inch wide, polyester- 
based magnetic tape that has gained the computer 
industry's acceptance since 1955. It is available in 
1200- or 2400-foot lengths on 8.5-inch reels. Tape 
used on direct-recorded tape units cannot be used 
on phase-encoded units and must be purchased 
expressly for phase-encoding operation. Both types 
of tape units include a latch receiver on the take-up 
reel. When the latch leader is connected to the 
latch receiver, the systems operator can initiate a 
load cycle on a free-standing unit which will auto- 
matically feed some of the tape from the supply 
reel onto the take-up reel. This leaves the tape in 
position for the execution of a Read or Write 
operation. The clustered tape unit does not include 
an automatic load cycle as on the free-standing 
unit. The first Read or Write command drives the 
tape to the proper operating point prior to execu- 
tion of the operation. 



Tape Format 

The format of the data written on magnetic tape 
varies with the number of tracks on the tape and 
the type of recording used (direct or phase). 
Seven-track tape can only store frames consisting 
of six bits plus parity (64-character set); the mini- 
mum record length for 7-track tape is seven charac- 
ters. Nine-track tape can store frames consisting of 
eight bits plus parity (256-character set); the mini- 
mum record length for 9-track tape is 18 charac- 
ters. In addition, 9-track tape can also store two 
decimal digits per frame in cases where it is desir- 
able to store only numeric data. 



Nine-track tape can accommodate standard 
USASCII and EBCDIC formatted data. USASCII 
(United States of America Standard Code for In- 
formation Interchange) data conform to standards 
established by the American Standards Association 
in liaison with manufacturers and users of data 
processing equipment. EBCDIC (Extended Binary 
Coded Decimal Interchange Code) data conform to 
de facto standards established through past prac- 
tice and precedent. 



Write Rings 

All magnetic tape reels for free-standing and clus- 
tered magnetic tape units have a groove on the rear 
face which accommodates a write ring to enable 
writing on the tape. Lack of a write ring will pre- 
vent Write or Erase operations on a reel of tape. 
On free-standing tape units, the presence of a write 
ring is indicated by the WRITE RING indicator be- 
ing illuminated. 

DISK FILE UNITS 

Disk file units include two types of files (system 
memory and disk file) which are quite different in 
capacity, access time, and transfer rate. The disk 
files are completely compatible in addressing struc- 
ture and segment size so that the Master Control 
Program is able to use either type of unit for 
memory and file storage. 

The range of random storage is a minimum of one 
million bytes on system memory and a maximum 
of one billion bytes on a full disk file subsystem. 
The technique of a read/write head on each track 
provides an average access time of 17 milliseconds 
on system memory and from 20 to 40 milliseconds 
on the disk file system. 

B 9370 System Memory 

System memory (figure 7-52) is a single disk con- 
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Figure 7-52. B 9370 System Memory 
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tained in a cabinet and connected to the system by 
a disk file control unit and a type B I/O channel. A 
second system memory can be attached to the 
system memory control through a 1 x 2 system 
memory exchange (B 2473 or B 3473) to provide 
system memory capacity of three or four million 
bytes of storage. An electronics unit is incorpor- 
ated into the system memory module. 



and shut-down operations. If the disks are shut 
down completely, they must be turned on and 
rotated for a prescribed time prior to use. If an 
accidental loss of power occurs during a system 
memory Read operation, information on the disk 
is still retained. Disk information is considered 
destroyed if the power loss occurs during a system 
memory Write operation. 



Characters are recorded in 8-bit form. For ex- 
ample, a 4-million byte file can also be used to 
contain 8-million, 4-bit digits. 

System memory provides backup storage for the 
software system, but any area not used by the soft- 
ware may be used for general storage by the cus- 
tomer. 

The system memory disk is capable of storing 
either one million or two million bytes of informa- 
tion (two million or four million digits, respec- 
tively). If the one-million byte capacity system 
memory disk is attached to the system, it can be 
increased to the two million byte capacity in the 
field. Data are stored serially by bit on a given 
segment on a given track and are transferred seri- 
ally by byte. The specifications for the system 
memory disk are provided in table 7-17. 



Table 7-17 
System Memory Specifications 





Domestic Power 


Description 


60 AC 


Segment Length — Bytes 


100 


Segment Length — Digits 


200 


Tracks per Disk Face 


100 


Disk per System Memory 


1 


Segments per Disk Face 


10,000 


Bytes per Disk Face 


1,000,000 


Digits per Disk Face 


2,000,000 


Rotation Rate 


1745 RPM 


Access Time, Maximum 


34 MS 
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Data Transfer Rate, Maximum 


303 KC 



In addition to the 100 information bytes in each 
segment, an additional longitudinal parity byte is 
also written. The information on the disk is re- 
tained without regeneration during normal start-up 



Assuming the dust-tight covers have not been re- 
moved, the unit is capable of performing all of its 
functions, including the reading of previously writ- 
ten data with no warm-up delay after a power 
turn-off condition if the turn-off time is less than 
30 minutes. Where the power-off condition ex- 
ceeds 30 minutes, the warm-up time required does 
not exceed the power-off time and in no case ex- 
ceeds Wi hours. 



CONTROLS AND INDICATORS 



For simplicity, there are very few controls and 
indicators on the system memory unit. They are: 



a. Power ON -OFF. 

b. LOCAL - REMOTE 
Control. 



MAINTENANCE 



The LOCAL-REMOTE-MAINTENANCE control is 
in a remote status unless the field engineering per- 
sonnel are performing maintenance on the unit. 
System memory is in a Not Ready status when any 
of the following conditions exist: 



a. Power is off. 

b. The disk is not rotating at its prescribed 
speeds. 
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minimum value specified. 

d. A one-million character system memory is 
addressed beyond one million. 

The causes of the Not Ready condition must be 
corrected before the unit can be used by the sys- 
tem. 
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CLOCK TRACKS 

One spare clock track is provided. Clock tracks 
may not be copied or written in the field. 



B 9371 Disk File Electronics Unit 



This unit (figure 7-53) incorporates all of the elec- 
tronics for attaching a maximum of 50 million 
bytes or 100 million digits in addressable segments 
of 100 bytes or 200 4-bit digits. Up to ten elec- 
tronics units can be connected via an exchange to a 
single disk file control for a maximum capacity of 
500 million bytes. The electronics unit contains 
the main air pressure system, starting controls, 
basic head switching logic, and read/ write ampli- 
fiers for the five storage modules that can be con- 
nected to it. 





Figure 7-53. B 9371 Disk File Electronics 
Unit with One B 9372 Disk File Module Attached 



A lockout switch is provided on the control panel 
to optionally prevent writing on any of the 
modules connected to the electronics unit. It is 
possible to read from the unit whenever it is placed 
in the Write Lockout state. 



The switches and indicators for the B 9371 Disk 
File Electronics Unit are located on a control panel 
on the front of the unit, near the top. The func- 
tions of these switches and indicators are provided 
in table 7-18. 



B 9372 Disk File Module 

This unit (figure 7-53) contains four disks and has 
a capacity of 10 million bytes or 20 million 4-bit 
digits. From one to five of these units can be con- 
nected to a single B 9371 Disk File Electronics 
Unit. The disks have a read/write head for each 
track, providing an average access time of 20 milli- 
seconds. 

The specifications for the disk file modules are as 
follows: 

a. Segment length - 100 bytes or 200 4-bit 
digits. 

b. Segments per track — zone 1 (70), zone 2 
(90), zone 3 (90). 

c. Disks per unit — 4. 

d. Rotation rate - 1500 RPM. 

e. Maximum access time — 40 milliseconds. 

f. Average access time — 20 milliseconds. 

g. Maximum data transfer rate — 240 kilo- 
bytes/second. 

h. Average data transfer rate — 200 kilobytes/ 
second. 



Disk File Exchanges 

An exchange is a device (housed in memory cabi- 
net backplane area or auxiliary cabinet) that allows 
a set, or sets, of electronics units and modules to 
be connected with from one to four disk file con- 
trols. The disk file exchanges included for the 
system are the 1 x 2 or 2 x N for the B 2500, and 
1 x 2 or Ni x N 2 up to 4 x 20 for the B 3500. An 
exchange is used on a system when more than one 
electronics unit and/or more than one disk file 
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Table 7-18 
Disk File Control Panel Switches and Indicators 



Switch/Indicator 



Function 



POWER ON 

POWER OFF 
NOT READY 

DISK LOCKOUT 



This switch supplies AC power to the electronics unit and to the module con- 
nected to it. 

This switch removes AC power from the electronics unit and from the module. 

This indicator lights when one of the following conditions exists: AC power off, 
DC power off, all disks in the storage module are not up to speed, or air pressure 
is low. 

This indicator lights when one or more disk lockout switches (located under the 
hinged cover — one for each pair of disks) or the master lockout switch (under 
the hinged cover) is pressed. 



control is attached to a system. For efficient 
allocation and use of random storage, an 
MCP-operated system uses an exchange after the 
first electronics unit regardless of the number 
controls used. 

The first number of the exchange designation 
applies to the number of controls, and the second 
number refers to the number of electronics units. 
For example, a 4 x 10 exchange is for a maximum 
of four disk file controls and ten electronics units. 
In effect, the exchange provides the subsystem 
with floating I/O channels. For example, with a 4 
x 10 exchange, it is possible to read or write the 
same segment or record from any one of four 
controls. 

Disk file exchanges are described in more detail in 
section 6. 



Disk File Control 

The disk file control is the connecting link from 
the disk file system to the processor. The control is 
housed in the I/O cabinet and utilizes a type B I/O 
channel. Each control contains a small buffer to 
hold two bytes of data until it can be transferred 
to core memory on a Read command or to the 
module on a Write command. The control has 
other circuitry so that the disk file operation can 
be carried on without interfering with processor or 
other I/O operations, except for the memory cycle 
to transfer two bytes. 



Disk file controls are discussed in more detail in 
section 6. 
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GENERAL 

This section describes the data communications 
network used with the B 2500/B 3500 Systems. 

DATA COMMUNICATIONS CONTROL UNITS 

The following data communications controls may 
be used on B 2500/B 3500 Systems: 

a. Single-Line Control. 

b. Multiline Control. 

c. Terminal Unit Control. 

These controls are described in the following para- 
graphs. 

The single-line control and the multiline control 
are functionally equivalent, except that the single- 
line control services one communications line, 
whereas the multiline control services a number of 
communications lines on a time-shared basis. 

The single-line control and the multiline control 
can be adapted to accommodate a variety of data 
sets and remote terminals. The following are repre- 
sentative of the remote terminals that may be 
used: 

a. Touch-Tone* instrument on dialed lines 
(multiline only). 

b. Another B 2500/B 3500 via dialed or leased 
lines. 

c. B 9350 Typewriter on dialed, leased, or di- 
rectly connected line. 

d. A.T. & T. 8A1 Selective Calling Station 
(Model 35) on leased lines. 

e. A.T. & T. 83B3 Selective Calling Station 
(Model 28) on leased lines. 

f. Teletypewriter Model 33 or 35 on TWX net- 
work. 

g. IBM 1050 on TWX, dialed, or leased lines. 

h. IBM 1030 on leased or directly connected 
lines. 

*Registered Trade Mark of AT&T. 



SECTION 

DATA COMMUNICATIONS 

i. Univac DCT-2000 on dialed or leased lines. 

j. Burroughs Input Display System on dialed, 
leased, or directly connected lines. 

k. TC 500 or TC 700 on dial, leased, or directly 
connected. 

1. B 300/B 500/B 5500 on dial or leased lines. 

No translation is provided for any code by the 
controls. However, the Audio Line Adapter trans- 
lates BCM code to an 8-bit EBCDIC code. Code 
translation is performed by tables stored in the 
MCP. 

All controls include the capability to respond to a 
Read Address instruction from the processor by 
allowing the transfer of the contents of either word 
of its associated address memory to the processor. 
The invalid I/O descriptor bit of the processor is 
set ON in the event that the instruction is received 
by a busy channel. (A multiline channel is not 
considered busy after returning a channel result 
descriptor.) 

Single-Line Control 

A single-line control is an input/output control 
which provides a connection between a single I/O 
channel of the B 2500 or B 3500 and a single 
communications line. A line adapter is required to 
equip the single-line control for use with a particu- 
lar type of remote I/O device. The adapter deter- 
mines code sensitivity, transmission rate, and 
character length in bits. The single-line control uses 
one Type B I/O channel. The control communi- 
cates with the attached adapter serially by bit and 
with the B 2500 or B 3500 serially by character. 
All line adapters are field installable and field inter- 
changeable. The types of adapters available are 
described later in this section. The single-line con- 
trol occupies one large I/O channel position in a 
cabinet and has associated with it two words of 
processor address memory and the reserved 
memory area for one result descriptor. The control 
unit includes one character of data storage. 

MODULARITY 

One code adapter, one station parameter adapter, 
and one line adapter are required with the single- 
line control; one automatic calling unit adapter is 
optional. The Automatic Calling Unit (ACU) 
adapter, in conjunction with all switched line adap- 
ters, provides an automatic calling feature. ACU 
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Adapter A is utilized with telephone systems which 
are capable of accepting dial digits immediately 
upon presentation of the tone signal to the ACU 
adapter (e.g., BELL). ACU Adapter B is used with 
telephone systems which require at most a one 
second delay (e.g., General Telephone). 

Multiline Control 

The multiline control is an input/output control 
which allows a number of communications lines to 
time share one I/O channel. A line adapter is re- 
quired for each communications line. One multi- 
line control with 36 subchannels can be connected 
to a B 3500 System. The multiline control physi- 
cally occupies two contiguous large I/O channel 
positions in a cabinet but utilizes only the lower 
numbered channel which has associated with it two 
words of processor address memory and the re- 
served memory area for one result descriptor. In 
addition, each of the line adapters connected to 
the multiline control require two words of the 
address memory and a result descriptor area sepa- 
rate from those assigned to the multiline control. 
The result descriptor memory address for each line 
adapter is 000480 + 20N, where N = 1 ... 36. The 
multiline control provides the following features: 

a. A standard I/O control interface. 

b. A basic capacity to accept up to four line 
adapters and associated automatic calling unit 
adapters and the facility to control up to a 
maximum of 36 communications line adap- 
ters. An Audio line adapter is permitted only 
on the multiline extension and may not be 
one of the basic four line adapters in the 
control. A maximum of 32 such adapters 
may be accumulated. Only three model 28 
(83B3) adapters may be housed in a basic 
multiline control. 

c. Time sharing of the control by all line adap- 
ters. 

d. A basic 1 2-word scratch pad memory capable 
of being extended to 36 words. The scratch 
pad memory is used for holding control in- 
formation and data associated with an at- 
tached line adapter. 

e. A scanner for rapidly scanning line adapters 
to detect those requiring attention. 

f. Capacity to accept up to eight code adapters. 

g. Capacity to accept up to three station para- 
meter adapters. 



The control provides for the collection and distri- 
bution of characters, checking for code sensitivity 
and other control functions, according to the re- 
quirements of the specific Op Code stored in the 
scratch pad memory for the associated line adap- 
ter. The multiline control uses a standard 8-bit 
parallel data transfer to and from memory. When 
fewer than 8 data bits are received, the control sets 
the most significant bits to zero (except for shift 
codes) before storing in memory. When an adapter 
is performing a Read operation with time-out 
inhibited and data has not yet been received, the 
control appears Not Busy to the processor console. 

MODULARITY 

The basic multiline control accommodates from 
one to four adapters of any type, or mixture of 
types (except Audio line adapters and model 28 
(83B3) as indicated. Up to four multiline exten- 
sions may be added to the system. Each extension 
has a capacity for eight additional line adapters of 
any type, or mixture of types (including Audio line 
adapters); however, the maximum number of line 
adapters is 36. The multiline extensions are located 
in a cabinet separate from the cabinet in which the 
multiline control is located. 

The multiline control includes a scratch pad 
memory, consisting of 12 48-bit words. Up to two 
12-word scratch pad extensions may be added, 
providing modular expandability to a maximum of 
36 words. One word of scratch pad memory is 
required for each line adapter. 

Two words of address memory are required for 
each line adapter. Address memory is assigned for 
multiline control use in increments of full 1 2-word 
address memory extensions. Use of an address 
memory extension cannot be shared between a 
multiline control and other I/O controls. 

Station parameter adapters are provided in the 
multiline control on a plug-in basis; only one of a 
given type is required. Space is provided for up to 
three different types, providing the capability of 
handling 3 1 different types of line adapters. 

Code adapters are also provided in the multiline 
control on a plug-in basis; only one of a given type 
is required. Remote devices utilizing the same con- 
trol codes and functions may share the same code 
adapter. Space is provided for up to eight code 
adapters, each being capable of containing up to 10 
control characters. 
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Automatic calling unit adapters may be used in 
conjunction with all switched line adapters to pro- 
vide an automatic calling feature. The space pro- 
vided for the line adapters includes room for an 
ACU adapter. ACU Adapter A is utilized with tele- 
phone systems which are capable of accepting dial 
digits immediately upon presentation of the first 
tone signal to the ACU adapter (e.g., BELL). ACU 
Adapter B is used with telephone systems which 
require at most a one second delay (e.g., General 
Telephone). 

Up to four voice response extension adapters are 
provided in each multiline extension on a plug-in 
basis. One voice response extension adapter is re- 
quired for each pair of voice (audio) line adapters 
desiring voice response. 

All adapters, multiline extensions, and scratch pad 
extensions are field installable. Switched-leased line 
adapters can be field modified for either switched 
or leased line applications. 

Line Adapters for Single-Line 
and Multiline Controls 

The adapters are input/output devices that provide 
the terminal connections between a telephone or 
telegraph facility and an I/O channel via the single- 
line or multiline controls. The adapters operate in 
the half-duplex mode. 

During input, all adapters receive data from the 
line serially by bit and serially by character. When 
a bit has been stored, the adapter signals the con- 
trol to accept the bit. During output, all adapters 
receive data from the control serially by bit and 
serially by character. As each bit is transmitted, the 
adapter requests the next bit from the control. 

The adapter provides information to the single-line 
or multiline control which defines the type of 
remote equipment attached. Such characteristics as 
character length, number of stop and start bits, 
type of transmission, synchronous or asynchron- 
ous, type of line control, type of error control, and 
control code sensitivity are supplied. 

A time-out feature is provided in the control for 
each adapter to detect hardware and line malfunc- 
tions that could not otherwise be recognized. For 
switched lines only, a 5-second timer is started 
upon receipt of the descriptor. When data flow 
starts, the normal time-out associated with the 



adapter is employed. For all adapters, the normal 
timer commences upon receipt of the first bit of 
the first character for a read descriptor and im- 
mediately after switching to the read portion of a 
write-then-read descriptor. The timer is reset with 
the receipt of the first bit of each subsequent char- 
acter. In the event of a time-out by an adapter, a 
result descriptor which signifies this condition is 
stored. The timer is stopped by the end of the 
operation or by a cancel descriptor. The inhibit 
time-out variant inhibits all time-outs. 

Adapters (Burroughs model numbers in parenthe- 
ses) to accommodate the following devices are 
available with the B 2500 and B 3500 Systems: 

a. B 9350 Typewriter locally (B 2651 or B 
3651). 

b. TWX station or B 9350 Typewriter remotely 
(B 2652-1 or B 3652-1). 

c. TWX station or B 9350 Typewriter remotely 
with automatic dial out (B 2652-2 or B 
3652-2). 

d. Another B 2500 or B 3500 (B 2653-1 or B 
3653-1). 

e. Another B 2500 or B 3500 with automatic 
dial out (B 2653-2 or B 3653-2). 

f. IBM 1050 (B 2655-1 or B 3655-1). 

g. IBM 1050 with automatic dial out (B 2655-2 
or B 3655-2). 

h. Western Electric (WE) Model 35 Teletype- 
writer on 8A1 Selective Calling Station (B 
2657 or B 3657). 

i. Burroughs Input and Display System 
(B9351): 

1) Direct connect (B 2659 or B 3659-1). 

2) Data set asynchronous (B 2659-2 or 
B 3659-2). 

3) Data set synchronous (B 2659-3 or 
B 3659-3). 

4) Data set asynchronous with automatic dial 
out (B 2659-4 or B 3659-4). 

5) Data set synchronous with automatic dial 
out (B 2659-5 or B 3659-5). 
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j. Univac DCT-2000 (B 2654-1 or B 3654-1). 

k. IBM 1030 (B 2656-1 or B 3656-1). 

1. 83B3 Model 28 Teletypewriter (B 2662 or 
B 3662). 

m. Audio response (B 2663 or B 3663). 

n. TC 500/TC 700: 

1) Direct connect (B 2664-1 or B 3664-1). 

2) Data set asynchronous (B 2664-2 or 
B 3664-2). 

o. B 300/B 500/B 5500: 

1) Data set synchronous (B 2653-3 or 
B 3663-3). 

2) Data set synchronous with automatic dial 
out (B 2653-4 or B 3653-4). 

p. Burroughs Input and Display System 
(B 9352)1 

1) Direct connect (B 2659-8 or B 3659-8). 

2) Data set asynchronous (B 2659-9 or 
B 3659-9). 

3) Data set synchronous (B 2659-10 or 
B 3659-10). 

17 uaia sei asynchronous witu automatic 
dial out (B 2659-1 1 or B 3659-1 1). 

5) Data set synchronous with automatic dial 
out (B 2659-12 or B 3659-12). 

These adapters are described in the following para- 
graphs. It should be noted that some line adapters 
come in more than one of the following versions: 

a. Switched line. 

b. Leased line. 

c. Direct. 

LOCAL B 9350 TYPEWRITER 
ADAPTER (B 265 1 or B 365 1) 



This adapter provides connection to a B 9350 type- 
writer station locally. The station must be located 
within one mile of the B 2500 or B 3500 if it is 
connected directly. The B 2651 or B 3651 has the 
following specifications: 

a. Character length — 8 bits. 

b. Stop bit - 2 bits. 

c. Start bit 1 bit. 

d. Signaling speed - 1 10 BPS. 

e. Data set — none on direct connection. 

f. Code - ASCII X3. 4-1 963. 

g. Clock — asynchronous, 
h. Time-out — 20 seconds. 

i. Bit sequence — least significant bit first. 

j . Longitudinal parity — none. 

REMOTE TWX STATION/B 9350 

TYPEWRITER ADAPTERS (B 2652-1 or B 3652-1) 

These adapters provide connections to Model 33 or 
35 Teletypewriters on the teletypewriter exchange 
(TWX) network via the WE 81 IB Data Set with 
regeneration, or the B 9350 on dial lines via WE 
103A Data Set. When the B 9350 is used on dial 
lines with a WE 103 A, Teletype Coupler No. 



1 r*o a n n 
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and automatic dial-out features may also be incor- 
porated. The adapter has the following specifi- 
cations: 



a. Character length - 8 bits. 

b. Stop bit - 2 bits. 

c. Start bit - 1 bit. 

d. Signaling speed - 1 10 BPS. 

e. Data set - WE 81 IB with data unit 6B1 or 
WE 103A on dial lines (DDD). 

f. Code-USASCII-1963A. 

g. Station parameter adapter-A — asynchronous. 
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h. Time-out - 20 seconds. 

i. Bit sequence — least significant bit first. 

j. Longitudinal parity — none. 

REMOTE TWX STATION/B 9350 TYPEWRITER 
ADAPTER WITH AUTOMATIC DIAL OUT 
(B 2652-2 or B 3652-2). 

This adapter has the same characteristics as the 
B 2652-1 or the B 3652-1, except that an auxiliary 
data set (801 A) is used in conjunction with the 
103Adata set. 

ANOTHER B 2500 OR B 3500 ADAPTER 
(B 2653-1 ORB 3653-1) 

This switched-leased line adapter provides for inter- 
connection of B 2500 or B 3500 computers over 
dialed lines or leased lines. The B 2500/B 3500 to 
B 2500/B 3500 adapter has the following specifi- 
cations: 

a. Character length — 8 bits plus 1 parity. 

b. Signaling speed — 2000 BPS on dial lines; 
2400 BPS on leased lines. 

c. Data set - WE 201A3 on dial lines (DDD); 
WE 201 Bl on leased lines. 

d. Code - EBCDIC 8-bit. 

e. Time-out — 1 second. 

f. Clock — synchronous (provided by data set). 

g. Bit sequence — least significant bit first. 

h. Longitudinal parity — even on 8 bits (odd 
vertical Parity on LPC). 

B 2500/B 3500 ADAPTER WITH AUTOMATIC 
DIAL OUT (B 2652-2 or B 3652-2). 

Ttiic aHonTAr Viae tViA cam** r»V»QrQ/*t*»rictir»c qc tYu* 
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B 2652-1 or the B 3652-1, except that an auxiliary 
data set (801 A) is used in conjunction with the 
201 A data set. 

IBM 1050 ADAPTER 
(B 2655-1 ORB 3655-1) 

The switch-leased line adapter provides connection 
to an IBM 1050 on a TWX network or dial lines, 



on leased lines, or direct lines. The IBM 1050 
System is a group of slow-speed devices which can 
transmit data to, or receive data from, another 
1050 System or a computer. Data are transmitted 
at 14.8 characters per second in a half-duplex 
mode. The 1050 System permits transmission of 
data, back and forth, using punched cards, 
punched paper tape, printer and keyboard. A 1050 
System at one location consists of a 1051 Control 
Unit and one or more of the following: 

a. 1052 Printer Keyboard. 

b. 1053 Printer. 

c. 1054 Paper Tape Reader. 

d. 1055 Paper Tape Punch. 

e. 1056 Card Reader. 

f. 1057 card punch (similar to an 024). 

g. 1058 printing card punch (similar to an 026). 
h. 1092 programed keyboard. 

i. 1093 programed keyboard. 

The adapter for the IBM 1050 system has the fol- 
lowing specifications: 

a. Character length — 6 bits plus 1 parity. 

b. Stop bit - 1 bit. 

c. Start bit - 1 bit. 

d. Signaling speed - 133.2 BPS. 

e. Data set - WE 103A on TWX or dial; WE 
103F on scheduled 4 leased lines. 

f. Code — IBM perforated tape and transmission 
code for 6 bits (PTTC-6). 

g. Time-out — 20 seconds. 

h. Bit sequence — most significant bit first. 

i. Clock — asynchronous. 

j. Longitudinal parity — even on all 7 bits. 
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IBM 1050 ADAPTER WITH AUTOMATIC DIAL 
OUT (B 2655-2 or B 3655-2) 

This adapter has the same characteristics as the 
B 2655-1 or B 3655-1, except that an auxiliary 
data set (801 A) is used in conjunction with the 
103 data set. 



WESTERN ELECTRIC (WE) MODEL 35 
TELETYPEWRITER ON 8A1 SELECTIVE 
CALLING STATION ADAPTER 

(B 2657 or B 3657) 

This leased-line provides connection to WE Model 
35 Teletypewriter equipped for selective calling on 
leased lines. The 8A1 system is a multi-station, 
leased line, narrow band, polling system which 
allows up to 400 stations. In practice, it would be 
unusual to have 400 stations on a single net be- 
cause it could possibly create long message traffic 
overloads. However, the large number of calling 
codes for 400 stations becomes quite useful. For 
instance, if 50 calling stations were on a net, each 
of these stations could utilize several different call- 
ing codes. According to its calling code, a station is 
or is not included in a party line call. The 8A1 
Selective Calling System adapter has the following 
specifications: 

a. Character length — 7 bits plus 1 parity. 

b. Stop bit - 2 bits. 

c. Start bit - 1 bit. 

. signaling speeu - nu or b. 

e. Data auxiliary set — WE 816A on schedule 
3A leased lines. 

f. Code- ASCII X3 .4-1 963. 

g. Time-out — 5 seconds for paper tape; 25 
seconds for keyboard. Selection determined 
by control code. 

h. Clock — asynchronous. 

i. Bit sequence — least significant bit first. 

j. Longitudinal parity — none. 



BURROUGHS INPUT DISPLAY SYSTEM 
(B 9351) DIRECT ADAPTER (B 2659-1 OR 
B 3659-1) 

This adapter provides connection between the 
B 2500 and B 3500 Systems and the Burroughs 
Input Display System. The Burroughs Input Dis- 
play System-direct adapter has the following 
specifications: 

a. Character length — 7 bits plus 1 parity (even). 

b. Stop bit - 1 bit. 

c. Start bit - 1 bit. 

d. Signaling speed - 1200 or 2400 BPS. 

e. Data set — none. 

f. Line connection — 2-wire direct (max. length 
1000 feet). 

g. Code - USASCII X3.4-1967. 
h. Clock — asynchronous. 

i. Bit sequence — least significant bit first. 

j. Time-out — 1 second. 

k. Longitudinal parity — even. 

BURROUGHS INPUT DISPLAY SYSTEM 

/T» r\^ f 1 \ A nxnmTin^\t/Mtn A t-v a Ivrrri 
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(B 2659-2 OR B 3659-2) 

The specifications for this adapter are as follows: 

a. Character length - 7 bits plus l parity (even). 

b. Stop bit - l bit. 

c. Start bit - l bit. 

d. Signaling speed - 1200 BPS. 

e. Break feature — input and output on dial or 
4-wire 

f. Data set - WE 202C on dial lines; WE 202D 
on scheduled 4A lines. 
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g. Code - USASCII - X3 .4-1 967. 

h. Clock — asynchronous. 

i. Time-out — 1 second. 

j. Bit sequence — least significant bit first. 

k. Longitudinal parity — even on 7 bits (even 
vertical parity on LPC). 

The longitudinal parity character is generated over 
all characters following the STX or SOH characters 
and follows the ETX character in the transmission. 

BURROUGHS INPUT DISPLAY SYSTEM- 
SYNCHRONOUS ADAPTER (B 2659-3/3659-3) 

The specifications for this adapter are as follows: 

a. Character length — 7 data plus 1 parity (odd). 

b. Signaling speed - 2000 BPS on dial lines; 
2400 BPS on leased lines. 

c. Break feature - input and output on dial or 
4- wire lease. 

d. Data set - WE 201A3 on dial lines; WE 
201B1 on schedule 4C leased lines. 

e. Code-USASCII-1967D. 

f. Clock - synchronous (provided by data set). 

g. Time-out — 1 second. 

h. Bit sequence — least significant bit first. 

i. Longitudinal parity — even on 7 bits (odd 
vertical parity on LPC). 

The longitudinal parity character is generated over 
all characters following the STX or SOH characters 
and follows the ETX character in the transmission. 

BURROUGHS INPUT AND DISPLAY SYSTEM 
(B 9352) DIRECT ADAPTER (B 2659-8 OR 
B 3659-8). 

a. Character length — 7 bits plus 1 parity (even). 

b. Stop bit - 1 bit. 



c. Start bit - 1 bit. 

d. Signal speed - 2400 or 1200 BPS. 

e. Line connection - 2 wire direct (max. length 
of 1000 feet). 

f. Code - USASCII X3 .4-1 967. 

g. Clock — asynchronous. 

h. Bit sequence — least significant bit first. 

i. Time-out — 1 second. 

j. Longitudinal parity — even. 

BURROUGHS INPUT AND DISPLAY SYSTEM 
(B 9352) ASYNCHRONOUS ADAPTER 
(B 2659-9 OR B 3659-9) 

The specifications for this adapter are as follows: 

a. Character length — 7 data bits plus 1 parity 
(even). 

b. Stop bit - 1 bit. 

c. Start bit - 1 bit. 

d. Signal speed - 1200 BPS. 

e. Break feature — input and output on dial or 4 
wire leased lines. 

f. Data set - WE 202C on dial lines; WE 202D 
on schedule 4A lines. 

g. Code - USASCII X3.4-1 967. 
h. Clock — asynchronous. 

i. Time-out — 1 second. 

j. Bit sequence — least significant bit first. 

k. Longitudinal parity - even on 7 bits (even 
vertical parity on LPC). 

The longitudinal parity character (LPC) is gen- 
erated over all characters following the STX or 
SOLT characters and follows the ETX character in 
the transmission. 
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BURROUGHS INPUT AND DISPLAY SYSTEM 
(B 9352) SYNCHRONOUS ADAPTER (B 2659-10 
ORB 3659-10). 

The specifications for this adapter are as follows: 

a. Character length - 7 data bits plus 1 parity bit 
(odd). 

b. Signal speed - 2000 BPS on dial lines; 2400 
on leased lines. 

c. Break feature — input and output on dial or 4 
wire lines. 

d. Data set - WE 201 A3 on dial lines; WE 201B1 
on schedule 4C leased lines 

e. Code - USASCII X3.4-1967. 

f. Clock — synchronous (provided by data set). 

g. Time-out — 1 second. 

h. Bit sequence — least significant bit first. 

i. Longitudinal parity — add on 7 bits (odd 
vertical parity on LPC). 

The longitudinal parity character (LPC) is gen- 
erated over all characters following SOLT or STX 
characters and follows the ETX character in the 
transmission. 



BURROUGHS INPUT AND DISPLAY SYSTEM 
(B 9352) ASYNCHRONOUS WITH AUTOMATIC 
DIAL OUT (B 2659-1 1 OR B 3659-1 1) 

This adapter has the same characteristics as the 
B 2659-9 or the B 3659-9, except that an auxiliary 
data set (801 A) is used in conjunction with the 
202C data set. 



BURROUGHS INPUT AND DISPLAY SYSTEM 
(B 9352 SYNCHRONOUS WITH AUTOMATIC 
DIAL OUT (B 2659-1 2 OR B 3659-1 2) 

This adapter has the same characteristics as the 
B 2659-10 or the B 3659-10, except that an aux- 
iliary data set (801 A) is used in conjunction with 
the 201 A data set. 



TC 500 TERMINAL COMPUTER DIRECT 
ADAPTER (B 2664-1 OR B 3664-1) 

This adapter has the following characteristics: 



a. Character length - 7 bits plus 1 parity bit 
(even). 

b. Stop bit - 1 bit. 

c. Start bit - 1 bit. 

d. Signal speed - 1200 BPS. 

e. Line connection — 2 wire direct (maximum of 
1000 feet in length). 

f. Code - USASCII X3 .4-1 967. 

g. Clock — asynchronous. 

h. Bit sequence - least significant bit first. 

i. Time-out — 1 second. 

j. Longitudinal parity — even. 

TC 500 TERMINAL COMPUTER 
ASYNCHRONOUS ADAPTER (B 2664-2 OR 
B 3664-2) 

This adapter has the following characteristics: 

a. Character length - 7 bits plus 1 parity (even). 

b. Stop bit - 1 bit. 

c. Start bit - 1 bit. 

d. Signal speed - 1200 BPS. 

e. Data set - WE 202C on dial lines; WE 202D 
on schedule 4A lines. 

f. Code - USASCII X3 .4-1 967. 

g. Clock — asynchronous, 
h. Time-out — 1 second. 

i. Bit sequence — least significant bit first. 
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j. Longitudinal parity — even on 7 bits (even 
vertical parity on LPC). 

The longitudinal parity check (LPC) is generated 
over all characters following the SOH or STX 
character and follows the ETX character in the 
transmission. 

B 300/B 500/B 5500 ADAPTER 
(B 2653-3 OR B 3653-3) 

This adapter has the following characteristics: 

a. Character length - 7 bits plus 1 parity (odd). 

b. Signal speed — 2000 BPS on dial lines and 
2400 BPS on leased lines. 

c. Data set - WE 201 A3 on dial lines; WE 
201 Bl on schedule 4C leased lines. 

d. Code - ASCII X3.4-1967 for B 300/B 500/ 
B 5500 or 7 bit BCL for B 300/B 5500. 

e. Time-out — 1 second. 

f. Clock — synchronous (provided by data set). 

g. Bit sequence — least significant bit first. 

h. Longitudinal parity — odd on 7 bits (odd 
vertical parity on (LPC). 

The longitudinal parity character (LPC) is gen- 
erated over all characters following the STX and 
follows the ETX character in the transmission. 

UNIVAC DCT-2000 ADAPTER 

(B 2654-1 or B 3654-1) 

The specifications for this switch-leased line adap- 
ter are as follows: 

a. Character length — 7 data plus 1 parity. 

b. Signaling speed - 2000 BPS on dial lines; 
2400 BPS on leased lines. 

c. Data set - WE 201 A3 on dial lines; WE 
201B1 on schedule 4C leased lines. 

d. Code - USASCII X3 .4-1 967. 



e. Time-out - 1 second. 

f. Clock — synchronous (provided by data set). 

g. Bit sequence — least significant bit first. 

h. Longitudinal parity - odd on 7 bits (odd 
vertical parity on LPC). 

The longitudinal parity character is generated over 
all characters following the SOH or STX characters 
and follows the ETX character in the transmission. 

UNIVAC DCT-2000 ADAPTER WITH 
AUTOMATIC DIAL OUT (B 2654-2 OR 
B 3654-2) 

This adapter has the same characteristics as the 
B 2654-1 or the B 3654-1, except that an auxiliary 
data set (801 A) is used in conjunction with a 201 A 
data set. 

IBM 1030 ADAPTER (B 2656-1 OR B 3656-1) 

The specifications for this leased adapter are as 
follows: 

a. Character length — 6 bits plus 1 parity. 

b. Stop bit - 2 bits. 

c. Start bit - 1 bit. 

d. Signaling speed - 600 BPS. 

e. Data set — WE 202D on schedule 4 leased 
lines. 

f. Code-PTTC-6. 

g. Time-out — 20 seconds, 
h. Clock — asynchronous. 

i. Bit sequence — most significant bit first, 
j. Longitudinal parity — even on all 7 bits. 

The longitudinal parity character is generated over 
all characters following the EOA character and fol- 
lows the EOB character in the transmission. 

There is also a direct-line adapter for the IBM 
1030. 
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83B3 MODEL 28 TELETYPEWRITER ADAPTER 
(B 2662 OR B 3662) 

The specifications for this adapter are as follows: 

a. Character length — 5 bits. 

b. Start bit - 1 bit. 

c. Stop bit — 2 bits. 

d. Signaling speed - 74.6 BPS. 

e. Code — Baudot A. 

f. Clock — asynchronous. 

g. Time-out — 20 seconds. 

h. Bit sequence — least significant bit first, 
i. Longitudinal parity — none, 
j. Computer's CDC = BB. 

k. Only 3 of these adapters may be used with a 
basic MLC. 



The loss-of-carrier bit is set in the result descriptor 
if an open circuit exists for three seconds. 

The adapter detects upper and lower case shift 
characters. The characters following an upper case 

lUux i- viiui awivi uiv oiui v/u in nivniui y vta wi biiv 

high-order bits of the eight bits set to 0-0-0. On 
each I/O operation, lower case is assumed initially 
until receipt of a shift character. Control codes are 
also flagged as upper and lower case. Shift char- 
acters are deleted from an input. 



AUDIO ADAPTER (B 2663 OR B 3663) 

The specifications for this adapter are as follows: 

a. Character length - 8 bits. 

b. Signaling speed — 10 characters per second. 

c. Data set - WE 403E3 or -D5 on dial lines or 
schedule 4 leased lines. 



d. Data code as stored in core memory - 
EBCDIC. 

e. Time-out — 5 seconds. 

f. Longitudinal parity — none. 

The Touch-Tone translator adapter provides the 
translation from a BCM (binary coded mode) code 
to an 8-bit EBCDIC code as follows: 



Ley 


BCM Code 


EBCDIC 


Graphi 





0001 


1111 0000 (F0) 





1 


1010 


1111 0001 (Fl) 


1 


2 


1001 


1111 0010 (F2) 


2 


3 


1011 


1111 0011 (F3) 


3 


4 


0110 


1111 0100 (F4) 


4 


5 


0101 


1111 0101 (F5) 


5 


6 


0111 


1111 0110(F6) 


6 


7 


1110 


11110111 (F7) 


7 


8 


1101 


1111 1000 (F8) 


8 


9 


1111 


1111 1001 (F9) 


9 


* 


0010 


0000 0011(03) 


ETX 


ft 


0011 


0000 0101(05) 


ENQ 



I/O Descriptors for Single-Line 
and Multiline Controls 

The I/O descriptors for the single-line and multiline 
controls are listed in table 8-1 and are described in 
the following paragraphs. 
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from 01 to 36, VV denotes variants to the Op 
Code, and RR denotes reserved for future expan- 
sion. 



Sync codes, if required, must be received before 
the control is sensitive to any other code; leading 
sync codes are not stored in memory. After the 
receipt of the last leading sync code, the control 
stores in memory all codes except those assigned to 
the sync function, the upper-case-shift function, 
and the lower-case-shift function. One exception is 

that the read-transparent descriptor stores all codes 
following the last leading sync code. Codes follow- 
ing a shift code are appropriately identified with a 
flag bit. 
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Table 8-1 
I/O Descriptors for Single-Line and Multiline Controls 



Name 


Op Code 


Digits 3-6 


Digits 7-12 


Digits 13-18 


Read to Control 


32 


UUVV 


Begin 


End 


Write to Control 


34 


UUVV 


Begin 


End 


Write Transparent 










Read to Control 


33 


UUVV 


Begin 


End 


Buffer Empty 


31 


UURR 






Input Request Enable 


35 


UURR 






Unconditional Cancel 


39 


UUVV 






Conditional Cancel 


37 


UURR 






Test 


99 


UURR 






Prepare to Read Address 


38 


L UURR 







A control which denotes the response function, the 
negative-response function, or the end-of-transmis- 

sion function terminates the appropriate portion of 
the operation if, and only if, they are not preceded 
by a code which denotes the start of text. One 
exception is that if a flip variant is used, a control 
code which denotes the EOT function will not 
cause a disconnect on the write portion. If a code 
denoting the start of text is received or sent before 
any other codes, only a code denoting the end of 
text terminates the appropriate portion of the 
operation, and other control codes are considered a 
part of the text. 

If the 1 bit of the V variant is 1 , a dial number is 
accessed from memory, starting at the location 
given by the A address. The dial number must be in 
4-bit format and the dial field must be terminated 
by the control code 1 100 (C). The total number of 
digits must be even and a filler digit must be in- 
serted after the code 1100 (C), if necessary. In- 
formation to be written or received starts in the 
field following the control code or filler digit, as 
the case may be. 

If the V variants indicate stream, a Read to Con- 
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Write to Control — Read to Control descriptor 
operate in a continuous stream mode. Stream is 
not permitted for Write to Control — Read Trans- 
parent descriptor. Operation is as follows: 

a. The B address defines two buffer areas. Buf- 
fer area 1 is from memory location B minus 



200 to, but not including, memory location 
B. Buffer area 2 is from memory location B 
to, but not including, memory location B 
plus 200. 



For a Write to Control or a Read to Control 
descriptor, the information to be written or 
read starts either in the location specified by 
the A address or if V = 1, indicating dial, 
information starts in the location following 
the dial control code or dial filler digit. 



For a Write to Control - Read to Control 
descriptor, the information to be written 
starts in the location as described above and 
the information to be read starts in the loca- 
tion following the control code which termi- 
nates the writing. 



d. The initial transmittal and/or storage of data 
continues to, but not from/into, the location 
specified by the B plus 200 address. Subse- 
quent transmittal and/or storage of data is 
from and/or to the memory locations defined 
by buffer areas 1 and 2. 



e. The control sets the interrupt flip-flop ON 
and stores a result descriptor with the 1 bit 
and 2 bit set ON every time the B address and 
the B plus 200 address is reached. 
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f. The control must receive a Buffer Empty 
descriptor between each interrupt (during the 
second and each subsequent 100-character 
transmittal and/or storage time) to enable 
writing and/or reading from/to the next 
100-character buffer area. If this descriptor is 
not received in time, the attempt-to-exceed- 
maximum-address bit is set ON in the result 
descriptor. 



is used to select a particular tone for a period of 
approximately 200 to 400 milliseconds. The 
EBCDIC character A (1 100 0001) selects a tone of 
1017 cycles per second; an EBCDIC character B 
(1 100 0010), 2025 cycles per second. The EBCDIC 
character C (1 100 001 1) selects no tone and allows 
a pause of approximately 200 to 400 milliseconds. 

If the V variant indicates ignore-ENQ, a Read 
operation ignores the ENQ response code. 
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For a Read or a Write descriptor, a control 
code denoting the end of text terminates the 
operation. For a Write/Read descriptor, the 
control code denoting ETX in the Write por- 
tion terminates only the Write, and the con- 
trol code denoting ETX in the Read portion 
terminates the Read operation. 



During writing, a parity error or data loss ter- 
minates the operation immediately. During 
reading, the appropriate result descriptor bits 
are set ON when a result descriptor is stored, 
and operation continues. 



READ TO CONTROL 

Data are read from the remote device into ascend- 
ing memory locations, beginning with the location 
specified by the A address. Reading is continued 
until a control code, denoting the end of text, is 
detected. In no case are the data stored in the end- 
ing location specified by the B address. The com- 
plete message read must be terminated by the re- 
ceipt of the control code. Variants for dial, stream 
mode, preset STX, ignore ENQ, and inhibit time- 
out apply for this descriptor. 



WRITE TO CONTROL 



If bit 6 of the V variant is 1, the control code 
denoting the end of text is not transmitted, the 
EOT function is ignored, and LRC is not generated 
or sent. 



Data are written to the remote device from ascend- 
ing memory locations, beginning with the location 
specified by the A address and continuing until a 
control code, which denotes the end of text, is 
detected. 



If bit 5 of the V variant is 1 , the first code received 
or sent is considered text and is used in generating 
the LRC. The start of text function is preset. 



If bit 7 of the V variant is 1 , the time-out feature is 
inhibited. 



In no case are data transmitted from the ending 
location specified by the B address. The complete 
message written must be terminated by the receipt 
of the control code. Variant bits are used inde- 
pendently and in combination as follows: 

a. Bit 1 - dial. 



If bit 8 of the V variant is 1 and bits 2 and 4 are 
(zero), then characters received from memory are 
sent to the voice responder; these characters are 
used as voice track addresses. 



If bits 4 and 8 of the V variant are 1 and bit 2 is 
(zero), then each character received from memory 



b. Bit 5 - preset STX. 



c. Bit 6 - delete ETX. 



d. Bit 7 — inhibit time out. 



e. Bits 8, 4, 3, and 2 as follows: 
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1) 0000 - Write to Control. 



2) 0001 - Write to Control (stream mode). 



3) 0010 - Write to Control/Read to Control. 



4) 001 1 - Write to Control - Stream/Read 
to Control - Stream. 



5) 0100 - Write to Control/Read Trans- 
parent. 

6) 0101 — invalid and undefined. 

7) 0110 - Write to Control/Read to Con- 
trol/Write to Control/Read to Control 
(polling). 

8) 0111 - Write to Control/Read to Control 
— Stream/Write to Control/Read to Con- 
trol — Stream (polling). 

9) 1000 - Write to Control (voice response). 
10) 1001 — invalid and undefined. 



If the V variants indicate flip to Read to Control, 
data is written to the remote device from ascending 
memory locations, beginning with the location 
specified by the A address. Writing is continued 
until a control code which denotes the end of text 
is detected. Data is then read from the remote de- 
vice into ascending memory locations, beginning 
with the location following the control code which 
terminated the writing. Reading continues until a 
control code which denotes the end of text is de- 
tected — up to, but not into, the ending location 
specified by the B address. Each portion of the 
message written and read must be terminated by a 
control code. 



If the V variants indicate flip to Read Transparent, 
data is written to the remote device from ascending 
memory locations, beginning with the location 
specified by the A address. Writing continues until 
a control code which denotes the end of text is 
detected. Data is then read from the remote device 
into ascending memory locations, beginning at the 
location following the control code which termi- 
nated the writing. Reading continues until the 
ending location specified by the B address is 
reached; data is read up to, but not into, the B 
address. Reaching the ending address, when caused 
by the read portion of the descriptor, does not set 
the attempt-to-exceed-maximum-address error 
condition (bit 8) in the result descriptor. 



11) 1010 - Write to Control - Voice Re- 
sponse/Read to Control. 



12) 101 1 - Write to Control/Read to Control 
— Ignore ENQ. 



13) 1 100 — Write to Control — tone response. 



14) 1 101 - invalid and undefined. 



If the V variants indicate polling, each poll address 
contained in memory must be delimited by a con- 
trol code denoting ETX or by a control code de- 
noting response (when not preceded by an STX 
function code). Detection of the code delimiting 
the poll address terminates the Write to Control 
operation and flips to a Read to Control operation 
for the response. A negative response code is not 
stored in memory, but terminates the Read to 
Control and flips back to the Write to Control 
operation for continuation of the polling. 



15) 1 1 10 - Write to Control - tone response/ 
Read to Control. 



16) 1111 - Write to Control/Read to Control 
- Ignore ENQ/Write to Control/Read to 
Control - Ignore ENQ (polling). 



A positive response is stored in memory following 
the code which terminated the Write to Control 
operation. The Read to Control operation is then 
terminated in the normal manner. The exhaustion 
of the poll list is determined by an ETX code im- 
mediately following the code delimiting the last 
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poll address. Note that polling information may 
not start with an ETX code. 

WRITE TO TRANSPARENT - 
READ TO CONTROL 

Data is written to the remote device from ascend- 
ing memory locations, beginning with the location 
specified by the A address. Writing continues until 
the ending location specified by the B address is 
reached; data is written up to, but not from, the B 
address. Data is then read into ascending memory 
locations, starting at the B address and continuing 
until a control code which denotes the end of text 
is detected. Data is read up to, but not into, the 
location specified by the B address plus 200. The 
variants for dial (bit 1) and inhibit time-out (bit 7) 
apply for this descriptor. 

BUFFER EMPTY 

A 1 00-character buffer area between the limits of 
the B - 200 and the B address, or between the 
limits of the B address and the B + 20Q address, is 
made available to the control during the stream 
input/output mode. 

INPUT REQUEST ENABLE 

On dial lines, the phone line is disconnected; on 
dial and leased lines, input requests from the re- 
mote device, specified by adapter UU, are recog- 
nized. 

UNCONDITIONAL CANCEL 

The prior descriptor for adapter UU is uncondi- 
tionally canceled. If bit 7 of the V variant is 1, a 
break is transmitted to the remote station. The 
break is applicable only to full duplex data sets. If 
bit 1 of the V variant is 1 , the phone line is discon- 
nected. Input requests are then ignored. 

CONDITIONAL CANCEL 

A prior descriptor is canceled if, and only if, an 
operation is not in process. Input requests from the 
remote device specified by adapter UU are ignored. 

TEST 

Line adapter UU is tested for a Ready or Busy 
condition and a channel result descriptor is re- 
turned which indicates the adapter identification 



number in bits 8-12. A busy single-line control 
does not store a channel result descriptor, but 
causes the invalid descriptor to be set ON in the 
processor result descriptor. 

PREPARE TO READ ADDRESS 

The contents of the two address memory words 
associated with adapter UU are transferred to the 
two address memory words associated with the 
control. 

NOTE 

This descriptor is valid only for the multi- 
line control. 

Single-Line and Multiline Result Descriptors 

There are three result descriptors used with single- 
line and multiline controls which are: 

a. Channel Result descriptor (test Op). 

1) Bit 1 — operation complete, 

2) Bit 2 — exception condition (set only if 
bit 3 or bit 5 is set). 

3) Bit 3 — not ready (local). 

4) Bit 4 — reserved. 

5) Bit 5 — busy adapter multiline only; 
single-line causes processor result descrip- 

6) Bits 6 and 7 — reserved. 

7) Bits 8-12 — adapter identification number. 

8) Bits 13-16 — unit number. 

b. Multiline Channel result descriptor. 

1) Bit 1 — operation complete. 

2) Bit 2 — exception condition. 

3) Bit 3 - not ready (local). 

4) Bit 4 — invalid descriptor. 

5) Bits 5-12 — reserved. 
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6) Bits 13-16 — unit number, 
c. Adapter result descriptor. 

1) Bit 1 — operation complete. 

2) Bit 2 — exception condition. 

3) Bit 3 - not ready (local - single-line; 
multiline if during operation). 

4) Bit 4 — data error. 

5) Bit 5 — abandon call and retry (ACR). 

6) Bit 6 — cancel complete. 

7) Bit 7 — end of transmission (EOT). 

8) Bit 8 — attempted to exceed maximum 
address. 

9) Bit 9 time-out. 

10) Bit 10 — memory parity error. 

11) Bit 1 1 - write error. 

12) Bit 1 2 — carrier loss. 

13) Bits 13-16 - unit number. 

14) Bits 4 and 5 — data loss. 

15) Bits 6 and 7 — break detected. 

If an invalid descriptor is sent to a single-line con- 
trol, bit 4 in the processor result descriptor is set 
ON. An invalid descriptor sent to a multiline con- 
trol sets bit 4 ON in the channel result descriptor. 

For a Not Ready (local) condition, the operation is 
terminated immediately and bit 3 in the appropri- 
ate result descriptor is set ON. For the multiline 
control, the bit is set ON in the Channel result 
descriptor unless it occurs during an operation, in 
which case it is set ON in the Adapter result de- 
scriptor. 

When a data error (message or character parity) 
occurs, bit 4 is set ON; bit 12 is set ON for a carrier 
loss; and for data loss (missed memory access or 
missed MLC cycle), bit 4 and bit 5 are set ON. In 
all cases, a reading operation continues until termi- 



nated in the normal manner; the phone line is not 
disconnected in any case. (An attempt to exceed 
maximum addresses, time-out, or an end of trans- 
mission can also occur.) When a data loss occurs 
during a writing operation, the writing is termi- 
nated immediately and bits 4, 5, and 11 are set 
ON. 

During an abandon-call-and-retry condition, bit 5 is 
set ON and the phone line is disconnected. 

For cancel-complete, bit 6 is set ON if the cancel 
takes place. If a cancel is sent to any idle control or 
if an operation is in process upon receipt of a con- 
ditional cancel, the single-line control sets bit 4 ON 
in the Processor result descriptor and the multiline 
control sets bit 4 ON in the Multiline Channel re- 
sult descriptor. 

When the end of transmission occurs, bit 7 is set 
ON and the phone line is disconnected. 

When an attempt to exceed a maximum address 
occurs, the operation is terminated immediately; if 
the attempt occurs during a reading operation, bit 
8 is set ON and if the attempt occurs during a 
writing operation, bits 5 and 1 1 are set ON. The 
phone line is not disconnected in any case. 

When a time-out condition occurs, bit 9 is set ON 
and the phone line is not disconnected. 

For memory parity error, bits 1 and 1 1 are set 
ON immediately; the phone line is not discon- 
nected. Memory parity is reported only during a 
writing operation. 

When a break is detected, a writing operation 
stores bits 6 and 7. The phone line is not dis- 
connected. 

Terminal Unit Control 

The B 2350-1 or B 3350-1 Terminal Unit Controls 
are provided to accomplish on-line banking opera- 
tions. The terminal unit control is housed in the 
I/O cabinet and uses a Type A I/O channel. Only 
one B 2350-2 Central Terminal Unit can be con- 
nected to a terminal unit control on a B 2500 
System, but up to nine additional central terminal 
units can be connected to a terminal unit control 
via an exchange on a B 3500 System. One B 3650 
Line Adapter permits one B 3350-2 Central Termi- 
nal Unit to be attached to the exchange. 
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The terminal unit controls can be intermixed on a 
system with single-line and multiline controls or 
other terminal unit controls up. to the number 
of I/O channels available. 

The terminal unit control gives priority for re- 
quests in a unidirectional ascending sequence to 
central terminal units, starting with the central 
terminal unit number specified in the descriptor. 
Output requests are given priority over input re- 
quests. 

The terminal unit control uses a standard 8-bit 
parallel data transfer to memory and a 6-bit paral- 
lel data transfer to the attached terminal unit. 

The code relationship is as follows: 

Bits transferred to memory — 87654321 

Bits transferred to attached 

terminal unit - 6 5 4 3 2 1 

Bits 7 and 8 are deleted from outgoing data and are 
set to 00 for incoming data. The control is sensitive 
to the code 01 1111 as the end-of-message. The 
Input Request Disable descriptor puts the terminal 
unit control into an idle state in which all lines 
from the terminal units are ignored. 

If a Read or Write descriptor is sent to a terminal 

unit which is unable to perform the operation, the 

appropriate bits of the result descriptor are set ON. 

Thus, if a Write descriptor is sent to a terminal unit 

that is Input Ready, bits 1, 2, and 6 are set ON. If 

a Read descriptor is sent to a terminal unit that is 
rintnut D«nj„ v.;+c 1 n n *A n „-„ „„+ /-\xt t^u^ 

terminal unit number is also returned in the result 
descriptor. 

If the control is input-request-enabled, an input 
request sets bits 1, 2, and 6; an output request sets 
bits 1, 2, and 7. The terminal unit number is also 
returned in the result descriptor. 



If a reading operation is terminated because of 
reaching an ending address, bits 1, 2, 7, and 8 are 
set ON. In response to a Read descriptor, Test 
descriptor, or a Write descriptor, an idle terminal 
unit sets bits 1, 2, 6, and 7 ON. The terminal unit 
numbers (0-9) are selected at the time of terminal 
unit installation. The time required for the scanner 
to examine adjacent channels for Ready states is a 
maximum of one microsecond; a complete scan 
takes 10 microseconds. (The terminal unit control 
must receive an Enable descriptor every 1 1 seconds 
or less.) 

MODULARITY 

One terminal unit connects directly to the terminal 
unit control and subsequent terminal units connect 
to the terminal unit exchange. From one to nine 
terminal unit exchange adapters can be added to 
the terminal unit exchange; one adapter must be 
used for each terminal unit connected to the ex- 
change. From one to three terminal unit exchange 
extension adapters can be added to the terminal 
unit exchange. One adapter must be used for each 
group of three terminal units connected to the 
exchange. 

I/O Descriptors for Terminal Unit Controls 

The I/O descriptors which are used for terminal 
unit controls are listed in table 8-2. 

U denotes terminal unit designators and R denotes 
reserved for future expansion. 

iiacn oi these descriptors is described in the follow- 
ing paragraphs. 

READ 

Data is read from the terminal unit into ascending 
memory locations, beginning with the location 
specified by the A address and continuing until a 



Table 8-2 
I/O Descriptors for Terminal Unit Controls 



Name 


Op Code 


Digits 3-6 


Digits 7-12 


Digits 13-18 


Read 


32 


RURR 


Begin 


End 


Write 


34 


RURR 


Begin 


End 


Input Request Enable 


35 


RURR 






Input Request Disable 


97 


RRRR 






Test 


99 


RURR 
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control code indicating end-of-message is detected. 
Data is read into memory up to, but not into, the 
ending location specified by the B address. In all 
cases, the complete message read must be termi- 
nated by the receipt of the control code. The con- 
trol code is transferred to memory. 

WRITE 

Data is loaded into the terminal unit buffer from 
ascending memory locations, beginning with the 
location specified by the A address and continuing 
until either the control code which indicates end- 
of-message is detected, the terminal unit buffer is 
filled, or the ending location specified by the B 
address is reached. In all cases, except for the final 
buffer load which is terminated by the control 
code, the buffer must be filled. 

INPUT REQUEST ENABLE 

All input and output requests from all terminal 
units are ignored. 

TEST 

Terminal unit U is tested and a result descriptor is 
returned which reflects the conditions of that 
terminal unit. 

Terminal Unit Result Descriptor 

The terminal unit is defined as follows: 

a. Bit 1 — operation complete. 

b. Bit 2 - exception condition. 

c. Bit 3 - not ready. 

d. Bit 4 - parity error. 

e. Bit 5 — busy. 

f. Bit 6 - input ready. 

g. Bit 7 - output ready. 

h. Bits 6 and 7 - terminal unit is idle, 
i. Bit 8 - exceed maximum address, 
j. Bits 9-12 - reserved. 



k. Bits 13-16 - unit number (0-9). 

CENTRAL TERMINAL UNIT 

The B 2350-2 and B 3350-2 Central Terminal Units 
(figure 8-1) provide temporary storage for messages 
between the teller consoles and the B 2500 or B 
3500 System. There are six identical channels to 
the central terminal unit (CTU), with up to 16 
teller consoles serviced by each channel. The six 
channels can accumulate messages simultaneously 
because of the time sharing technique. 
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Figure 8-1. Central Terminal Unit 

The CTU polls each teller console (TC) of a buffer 
pair sequence. This poll takes place between 20 
and 60 milliseconds per TC. The poll code is sent 
to all teller consoles of a buffer pair. Only the 
addressed TC responds with a Ready-to-Send 
response to the CTU when a TC which has an input 
is polled and the remote terminal unit to which it 

IS COIlIiecieu is nee. t\ iiaiianui u;uc ia kui iu m^ 

remote terminal unit from the CTU. In the event 
of the absence of a Ready-to-Send response, poll- 
ing continues. 

Three words stored in the TC by the teller are 
transmitted to the CTU and stored in one of the 
buffer pairs assigned to the channel. Upon receipt 
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of an error-free completed message, the CTU sets a 
flag indicating to the terminal unit control that the 
CTU is ready for system attention. The system 
periodically interrogates the terminal unit control 
to check if it has located any CTU's that are ready 
for system attention. If the terminal unit indicates 
that a CTU is System Ready, a Read order will be 
initiated to transfer the input message to the pro- 
cessor. After processing the input message, the 
system transmits the output message to the CTU 
buffer. The CTU polls the appropriate TC to deter- 
mine if it is Output Ready. The message is then 
transmitted to the TC a segment at a time. The 
message transmission continues until a group mark 
indicates end-of-message. 

REMOTE TERMINAL UNIT 

The remote terminal unit (figure 8-2) is used to 
connect up to eight teller consoles to the B 2500 
or B 3500 System through the use of full duplex 
private telephone lines. It should be noted that the 
remote terminal unit (RTU) is not a full duplex 
unit and will not be able to send and receive in- 
formation simultaneously. 
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Figure 8-2. Remote Terminal Unit 

The RTU always knows the input/output status of 
the teller console, provides temporary storage of 
information received for and from the teller con- 
sole, maintains constant contact with the process- 
ing center through control messages and replies, 
initiates message and reply transmission, and 
checks the accuracy of information received from 
the teller console and processing center, as well as 



adding checking data to all messages it transmits. 
The RTU may be located up to 50 feet from the 
teller console and Data Set 202D. 

TELLER CONSOLE 

The teller console (figure 8-3) is the communica- 
tion link between the teller and the processing 
center; each console serves two tellers. The console 
operates similarly to the style F 6214 two-teller 
Sensimatic machine, but has been modified to 
provide read-in and read-out capabilities in the 
system as well as certain other features essential to 
an on-line savings and mortgage application. It 
accepts teller-indexed transaction messages for 
transmission to the processing center and prints 
processed replies (received from the processing 
center) on customer passbooks, transaction tickets, 
and the transaction journal. 

f 




Figure 8-3. Teller Console 

Through the teller console, tellers can perform the 
following: 

a. Post payments and disbursements to savings 
or mortgage accounts. 

b. Inquire into the status of such accounts. 

c. Handle other types of window transactions 
and inquiries encountered in a financial in- 
stitution. 

Through the computer, and also independently of 
the computer, the teller console controls teller cash 
increases and decreases as affected by the various 
transactions. 
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The teller console can be programed to fit existing 
passbooks and to meet operating and auditing 
requirements of individual institutions, including 
complete control of the entry, removal, and over- 
ride of account holds. Excellent communication 
between the computer and the teller is provided by 
status lights, an audible signal, and alphanumeric 
account status print-outs. A detailed audit trail is 
provided in the form of validated transaction 
tickets and an easily read transaction journal on 
which each transaction occupies one line with each 
entry of the transaction in separate columns. 

Automatic features protect against incorrect post- 
ing on the passbook. These features are: 

a. Non-operation of the teller console if the 
transaction requires posting on a passbook 
and the book is not inserted. 

b. Spacing over the stitching at the centerfold. 

c. Non-operation when the passbook has print- 
ed on the last line. 

d. Protection against posting on the wrong line 
of the book which avoids over-printing of 
current transactions on previous lines of 
posting. 

Proved teller-oriented design provides maximum 
ease and efficiency of operation through a simpli- 
fied keyboard, exclusive single entry-key opera- 
tion, and buffering which permits the teller to 
enter the entire transaction without delay even 
when other teller consoles are transmitting or re- 
ceiving data. 

B 9350 TYPEWRITER INQUIRY STATION 

The B 9350 Typewriter Inquiry Station utilizes a 
Send/Receive Page Printer set. The alphanumeric 
keyboard is provided with contacts suitable for 
keying of alphanumeric input data. The B 9350 
communicates with the single-line or multiline 
control via a single multiple conductor cable. This 
B 9350 may be up to one mile from the B 2500 or 
B 3500 System. The station set operates at a stand- 
ard rate of 1 characters per second by selectively 
pressing the keys and space bar of the keyboard in 
the same manner as typing. 



COMMON CARRIER AND DATA 
SET COMPATIBILITY 

The data communications network provides the 
capability to operate over the following available 
common carrier services and data sets. Data sets 
equivalent to those listed may also be used. 

a. Telephone company private lines. 

1) Schedule 3 channel; less than or equal to 
75 BPS; Relay. 

2) Schedule 3A channel; less than or equal to 
150BPS;WE816A. 

3) Schedule 4 channel; less than or equal to 
1000 BPS; WE 202D, 103E, 403E3, 
403D5. 

4) Schedule 4A channel; less than or equal to 
1200 BPS; same data sets as schedule 4. 

5) Schedule 4B channel; less than or equal to 
1800BPS;WE202D. 

6) Schedule 4C channel; less than or equal t^» 
2400BPS;WE201B1. 

b. Telephone company switched lines. 

1) TWX;WE 103A, 81 IB. 

2) Dataphone (normal DDD network); WE 
103 A, 103E, 202C, 201A3, 403E3, 
403D5. 

3) WATS (normal DDD network); WE103A, 
103E, 202C, 201A3, 403E3, 403D5. 

c. Western Union private lines. 

1) Class D channel; less than or equal to 180 
BPS; WE 103F. 

2) Class E channel; less than or equal to 2400 
BPS; WE 202D, 201 A3, 201B1. 

3) Class F channel (two point only); less than 
or equal to 2400 BPS; WE 202D, 201 A3, 
201B1. 

d. Western Union switched lines (none). 
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e. International leased lines. 

1) Telephonic; less than or equal to 1200 
BPS; WE 202D. 

2) Telephonic; 600 BPS; B.P.O. DATEL 1C5, 
S.E.L. type GH-201 1 model 5. 

3) Telephonic; 1200 BPS; B.P.D. DATEL 
1C5, S.E.L. type GH-201 1 model 5. 

f. International switched lines. 



photographic film drum. The output message is 
then transmitted over a telephone line to a tele- 
phone handset at the remote end. The audio re- 
sponse unit accommodates up to 128 telephone 
lines beginning with two lines and increasing in 
increments of two lines. Any recorded track on the 
drum can be read onto any telephone line at any 
point in time. That is, track 1 may produce output 
to all 128 telephone lines simultaneously, or all 64 
tracks may produce output to telephone lines 
simultaneously. The audio response unit is shown 
in figure 8-4. 



1) Telephonic; less than or equal to 1200 
BPS; WE 202C. 

CONTROL CODES 

Appendixes E and F provide various transmission 
codes and control codes used with the data com- 
munications network. Appendix E provides 
Baudot/EBCDIC translation and PTTC/6 to 
EBCDIC translation. 
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Figure 8-4. Audio Response Unit 

AUDIO RESPONSE UNIT 

This unit allows the B 2500/B 3500 Systems to 
construct an audio message by digitally addressing 
words or phrases that have been pre-recorded on a 



An essential part of the audio response unit is the 
audio response generator (figure 8-5). The gen- 
erator consists of a photographic sound film, a 
light source, detector cells, and circuitry to trans- 
mit the sound waves detected. 
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Figure 8-5. Audio Response Generator 

An audio response unit consists of the following 
units and modules: 

a. Cabinet. 

1) Ten-line module. 

2) Two-line module. 

b. Auxiliary cabinet 1. 

c. Auxiliary cabinet 2. 

d. Film drum. 

The various units are described in the following 
paragraphs. 
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Main Cabinet 

This unit consists of a cabinet, power supply, 
single-light audio response unit, and can accept up 
to three ten-line modules. 

Auxiliary Cabinet 1 

This unit consists of a cabinet and can accept up to 
eight ten-line modules. 

Auxiliary Cabinet 2 

This unit consists of a cabinet and a power supply, 
and can accept up to five two-line modules. 

Ten-Line Module 



drum completes a revolution in 1.6 seconds; it is 
read via a light source and photo cells (one photo 
cell per track per light source). A user may have 
his own unique vocabulary film. A film can be 
changed in approximately one hour by a Burroughs 
Corporation representative. 

The cylindrical film drum is 7-3/8 inches in dia- 
meter and SYi inches high. The design of the film 
drum for a particular customer may be accom- 
plished in one of two ways. A large library of 
words and phrases will be made available to the 
customer from which to choose his own library. If 
the library does not contain particular words 
and/or phrases that a customer desires, a special 
recording session may be set up to create that cus- 
tomer's vocabulary. 



This unit consists of the necessary electronic com- 
ponents to accept up to five two-line modules, 

Two-Line Module 

This unit consists of plug-in cards which are install- 
ed in a ten-line module. A two-line module is 
required for each two phone lines to be serviced. 

Audio Response System Requirements 

The number and types of cabinets required depends 
on the number of lines as listed in table 8-3. 



Recording Medium 

The recording medium for the audio information 
consists of a transparent drum with film wrapped 
around its surface. This film stores spoken words 
or phrases on photographic sound tracks. The 



Storage Unit 

This unit has 64 tracks of which 63 are audio in- 
formation tracks. One track contains a timing pulse 
with no audio information. There is no sound on 
the timing pulse track and it is addressed when 
pause or silence is desired on the output. The vo- 
cabulary may consist of words and/or phrases. A 
phrase utilizes the whole track with no repetition, 
whereas a word is recorded three times around on a 
track as shown in figure 8-6. 

A phrase may consist of several words. The dura- 
tion of a phrase is approximately Wz seconds and 
the duration of a word is approximately x h second. 
Different words may be recorded in the three dif- 
ferent word locations although undesired pauses 
may then be present in the audio response. If an 
answer consists of a phrase following a word, the 
program must supply "silence" words to ensure 
that the phrase always begins at the phrase time. 



Number of Lines 



1-30 

31-64 

65-80 

81-128 



Table 8-3 
Audio Response System Requirements 



Cabinet 



1 



Auxiliary Cabinet 1 



Auxiliary cabinet 2 may be substituted if future expansion is anticipated 





1 



Auxiliary Cabinet 2 





1 

1 
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Figure 8-6. Word/Phrase Timing Relationship on Audio Response Unit Track 



ADDRESSING 



A 6-bit code is used to address the desired track 
(1-64). One of the tracks is used for timing pur- 
poses and, therefore, contains no audio informa- 
tion. It may be addressed to create a pause or 
whenever the no-output state is desired. 

All 64 tracks may be read simultaneously, with the 
information being passed on to the telephone lines. 
Addressing to read an output begins at the defined 
starting point on the drum. From that point on, a 
new track address is required every one-third 
revolution of the drum to allow each word to be 
separately addressed. The message is then con- 
structed by selecting, in a desired sequence, the 
appropriate words or phrases which make up the 
reply. 

ADDRESSING EXAMPLES 

Following are two examples which show the 
method of representing words and phrases in the 
audio response unit. 

Example 1 

1.5 Second Phrase 
"Your present balance is 

0.5 Second Words 

three hundred sixty dollars twenty cents" 

This message requires 4.5 seconds to transmit and 
nine data characters for addressing. The address for 
the sentence might be: 



AAA3QBPTU 
where: 

a. AAA — Your present balance is 

b. 3 — three 

c. Q — hundred 

d. B — sixty 

e. P — dollars 

f . T — twenty 

g. U — cents 

Example 2 

1 .5 Second Phrase 

Tno nmrtiint ip 

111V UJUUUlll ±J 

0.5 Second Words 

two three three one four" 

This message requires four seconds to transmit and 
requires eight data characters for addressing. The 
address for the sentence might be: 

BBB23314 
where: 

a. BBB — The amount is 

b. 2-2 

c. 3 -3 

d. 3-3 

e. 1 - 1 

f. 4-4 
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ABDFPG5T9U 

where: 

a. A - Your 

b. B — account 

c. D - is 

d. F — overdrawn 

e. P - by 

f. G-six 

g. 5 — five 

h. T - dollars 

i. 9 — nine 

j. U - cents 

TC 500 Terminal Computer 

The TC 500 Terminal Computer (figure 8-7) is a 
desk type unit, operator controlled, electronic 
digital computer with integrated circuity. It can 
function as an independent computer or as a 
remote terminal in a data communication network 
to a central computer data center. It contains two 
processors to provide independent data communi- 
cation and main memory control. 

A magnetic disk provides the memory for the 
system and serves both the data communication 
processor and the main memory processor. Pro- 
grams are stored internally in main memory. The 
main memory processor permits a variable and 
flexible instruction list. The data communication 
processor implements a flexible communication 
control procedure and provides for message 
buffering. 

The TC 500 includes keyboards for operator entry 
of numeric and alphabetic data, and a serial printer 
for output. These represent the basic means of 
input and output. Optional features include 
punched paper tape and edge-punched card input 
and output, or 80-column punched card input and 
output. 




Figure 8-7. TC 500 Terminal Computer 

The memory of the TC 500 consists of a magnetic 
disk of ceramic composition, which revolves at a 
speed of 6,000 RPM, or 10ms per revolution. The 
disk contains 1 ,280 words of 64 bits each, and is 
organized into 5 blocks of 8 tracks each, or a total 
of 40 tracks. Each track has its own read-write 
head. Only one side of the disk is utilized. 

Each word in memory may be utilized in any of 
the following formats: It may consist of 15 digits 
plus sign; it may contain 8 alphanumeric char- 
acters; or it may contain four instructions of 4 
digits each (in machine language coding). This 
flexibility permits memory to be used to store 
program instructions, numeric factors and con- 
stants, alpha characters and messages, printing 
formats to control printing and punching, and 
other information for control of the system such as 
flags and registers for indexing and forms control. 



For purposes of explaining key functions and key- 
board instructions, the console is considered as 
having three separate keyboards: Typewriter, 
Numeric, and Program Selectors. From a design 
standpoint however, it has only a keyboard since 
there is no mechanical linkage between it and other 
sections of the computer. 

The console can contain up to 16 program select 
keys, 4 operational control keys (located on both 
the numeric and alphanumeric keyboards), stand- 
ard alphanumeric communications typewriter 
keyboard, and a 10-key numeric keyboard. Up to 
29 operator communication lights are provided. 
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The serial printer for output is a 64-character 
removable ball which prints serially 10 characters 
per inch at a rate of 20 characters a second. It is 
mounted on a carrier mechanism called a servo 
device. Printer positioning and printing are con- 
trolled by the program. The print line is 150 
character positions. The print cycle executes an 
escape before it prints. 

The standard 64-character set includes the 26 
letters. A thru Z, numerals thru 9, fractions 1/4, 
1/2, and 3/4, and 25 symbols. 

The printer ribbon with two-color control (black 
and red) is contained in a removable cartridge 
which is attached to the printer carrier. An auto- 
matic reversing mechanism is provided to reverse 
the direction of ribbon travel. 

The Forms Transport of the TC 500 is designed to 
permit rear feeding of individual cut forms or con- 
tinuous forms of various lengths and widths, and 
provides programmatic alignment to the first print- 
ing line with either type of form. It includes a 
stationary 15.5 inch platen. The length of the 
print line is 150 characters, at 10 characters per 
inch. 

Split and normal platens are provided to facilitate 
forms handling flexibility. The standard split loca- 
tion is 1 1 .5 inches from the left end of the printing 
line, however, a number of split positions are 
available. The location of the split is in relation to 
the print position in that the split is located 
between print positions immediately to the left 
and immediately to the right of a split without 
impairment of any printed character. 

The power requirements for the TC 500 are 115 
volts at 60 cycles, and the environmental require- 
ments are: 

a. Temperature — 105 degrees F max. and 50 
degrees F min. 

b. Relative humidity - 5% to 95%. 
The physical characteristics are as follows : 

a. Height - 29-7/8 inches. 

b. Width - 48 inches. 

c. Depth — 41 inches. 

d. Weight - 398 pounds. 







.-" 



y 



Figure 8-8. TC 700 Terminal Computer 
TC 700 Terminal Computer 

The TC 700 has all the functional capabilities of 
the TC 500 (with the exception of the 80-column 
punched card I/O), and in addition handles pass- 
books, unit documents, and transaction journals. 

The physical characteristics for the TC 700 are as 
follows : 

a. Keyboard Printer Section height - 13 inches. 

b. Keyboard Printer Section width — 30 inches. 

c. Keyboard Printer Section depth — 26 inches. 

(\ I nvir nr\(\ Mp.mnrv Sprtinn hpiaVit — 11 

inches. 

e. Logic and Memory Section width — 25 
inches. 

f. Logic and Memory Section depth — 30 
inches. 

The sections are cable connected and can be 
separated up to 50 feet. 

B 3351 Input and Display System 

The B 9351 Input and Display System is a general 
purpose, alphanumeric input/ output system for use 
with all Burroughs computer systems. The system 
can be connected to the computer locally using 
cable or remotely using telephone lines. 
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k. Line spacing is 3.33 lines per inch. 

1. A total of 67 characters may be displayed. 
These consist of all alphanumeric characters 
and 30 special characters plus the cursor. 

m. Character spacing is seven characters per 
inch. 






v 



Figure 8-9. B 9351 Input and Display System 

The B 9351 System has the following features: 

a. The system may consist of a control unit, 
monitor and keyboard, or a shared control 
unit accommodating one to four monitors 
and one to four keyboards (one keyboard 
per monitor). 

b. Each control unit contains 1,024 character 
positions of high speed core memory of 
which a maximum of 1,018 are available for 
display data. When a control unit is shared 
among two to four display monitors, 
memory is available in combinations of 762, 
506, or 250 character positions per monitor. 

c. The information stored in memory has no 
special relationship to the information dis- 
played on the screen. The contents of 
memory can be displayed in any of the 2,000 
positions on the screen. 

d. Total or partial contents of the screen may 
be transmitted. 

e. The monitor has a 9 x 1 2 inch distortionless 
viewing area. 

f. The image is flicker-free and non-floating. 

g. Minimum brightness is 50 foot-lamberts. 

h. Monitor includes a single function brightness 
control. 

i. Screen capacity is 2000 character positions. 

j. Display area consists of 25, 80-character lines. 



n. Characters are formed using up to 12 straight 
line strokes. 

o. The keyboard includes the conventional 
typewriter arrangement plus special character 
and control keys. 

p. The keys are electrically interlocked to pre- 
vent results from more than one key action 
at a time. 

q. Ten fixed tabulator positions are provided. 

r. A non-destructive cursor simplifies 
operation. 

s. A separate on-off switch is provided for the 
monitor. 

t. Modular construction allows monitor, key- 
board, and control to be separated where 
such an arrangement is more convenient. 

Optional features which are available on this sys- 
tem are as follows: 

a. A stand to hold the monitor and keyboard 
when it is not mounted on the control unit. 

b. Insert/delete option which allows a character 
or a full or partial line to be inserted or 
deleted. 

c. Input and display system printer which pro- 
vides a hard-copy reproduction of displayed 
messages. 

d. Controlled format option which prevents 
accidental alteration of computer supplied 
forms and enables transmission of operator- 
entered data only. 

e. A programmatic cursor control option sim- 
plifies cursor positioning under computer 
control. 
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The physical characteristics of the control unit are: 

a. Width- 19-1/4 inches. 

b. Depth— 14 inches. 

c. Height — 25 inches. 

d. Weight — 85 pounds. 

e. Power requirements - 105 to 125 volts a. c, 
50/60 cycle, single phase. 

f. Power consumption — 400 watts. 

g. Operating environment - 59 to 100 degrees 
F temperature and 10 to 90 percent 
humidity. 

The physical characteristics for the monitor are: 

a. Width- 19-1/4 inches. 

b. Depth - 22 inches. 

c. Height — 1 8 inches. 

d. Weight - 70 pounds. 

e. Power requirements - 105 to 125 volts, a.c, 
50/60 cycle, single phase. 

f. Power consumption — 300 watts 

g. v^perating environment — 59 to 100 degrees 
F temperature and 10 to 90 percent 
humidity. 

The physical characteristics for the keyboard are: 

a. Width- 17-1/2 inches. 

b. Depth — 6-5/8 inches. 

c. Height — 3-1/2 inches. 

d. Weight — 5 pounds. 

e. Power source - Control Unit. 

f. Operating environment - 59 to 100 degrees 
F temperature and 10 to 100 percent 
humidity. 



Auxiliary components for use with this system are 
as follows: 

a. Modem Expander - This unit may be used 
when multiple terminals are required at one 
location. It accommodates up to four ter- 
minal units and may be used on a 
single-point or multi-point communications 
circuit. An extension is available to 
accommodate four additional terminal units. 
Up to three extensions may be handled by 
each expander. This provides a total capacity 
of 1 6 terminal units per expander unit. 

b. Data Set Adapter — This provides compati- 
bility with Bell System DATA-PHONE data 
set series 201, 202, or equivalent modems 
and operates from 1200 to 2400 BPS. 

c. Up to nine terminals may be directly con- 
nected to the computer on one cable. 



B 939 B 9352 Input and Display Terminal 

The B 9352 is a general purpose, alphanumeric 
input/output terminal for use with all Burroughs 
computer systems. The terminal can be connected 
to the computer locally using cable, or remotely 
using common carrier lines. 

The terminal is a free-standing, self-contained unit 
which includes a monitor screen, keyboard, char- 
acter generator, control logic, and memory. The 




Figure 8-10. B 9352 Input and Display Terminal 
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operating characteristics for this unit are as 
follows: 

a. The terminal contains 960 characters of 
magnetostrictive delay line memory. 

b. Information contained in memory is special- 
ly related to the data displayed on the 
screen. 

c. Screen capacity is 960 characters. 

d. Two screen formats are available: A vertical 
format with 24 lines of 40 characters each or 
a horizontal format with 12 lines of 80 
characters each. 

e. The vertical format viewing area is 7-1/2 by 
8-1/2 inches. 

f. The horizontal viewing area is 11 by 7-1/2 
inches. 

g. Line spacing is 3.33 lines per inch. 

h. A total of 70 different characters may be 
displayed. These consist of all alphanumeric 
characters, 31 special characters, cursor, 
blank, and a full raster. 

i. Characters are formed using the dot matrix 
technique. 

j. The minimum brightness is 50 foot-lamberts. 

k. The image is flicker-free and non-floating. 

1. Total or partial contents of the screen may 
be transmitted. 

m. The monitor controls consist of a combina- 
tion on-off and brightness control and a 
focus control. 

n. The keyboard consists of the conventional 
character and control keys. 

o. The keys are electrically interlocked to pre- 
vent results from more than one key action 
at a time. 

p. A non-destructive cursor simplifies 
operation. 



q. The line erase key allows a line to be deleted 
between the cursor and the end of the line. 

r. The erase lock key protects against acci- 
dental erasures. 

s. Tabs may be set at any or all character posi- 
tions on the horizontal line. 

t. An audible alarm sounds for incoming mes- 
sages. 

u. An audible alarm at a different frequency 
acts as an end of line indicator. 



The following are optional features which may be 
provided with this unit: 

a. Input and display printer to provide hard- 
copy reproduction of displayed messages. 

b. Controlled format option prevents accidental 
alteration of formats supplied by the com- 
puter. Only operator-entered data is 
transmitted. 

c. The polling and select option is required 
when more than one terminal is used. A 
"broadcast" capability is included with this 
option. 



The physical characteristics for the vertical format 
version of this unit (B 9352-1) are as follows: 

a. Width- 17-1/2 inches. 

b. Depth -30-1/8 

c. Height- 19-3/8 inches. 

The physical characteristics for the horizontal for- 
mat version of this unit (B 9352-2) are as follows: 

a. Width- 17-1/2 inches. 

b. Depth -30-1/8 inches. 

c. Height - 17-7/8 inches. 

The weight of these units is 100 pounds. 
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Auxiliary components for use with this system are 
as follows: 



a. Modem Expander - This unit may be used 
when multiple terminals are required at one 
location. It accommodates up to four 
terminal units and may be used on a single- 
point or multi-point communications circuit. 
An extension is available to accommodate 
four additional terminal units. Up to three 



extensions may be handled by each ex- 
pander. This provides a total capacity of 1 6 
terminal units per expander unit. 

Data Set Adapter - This provides compati- 
bility with Bell System DATA-PHONE data 
set series 201, 202, or equivalent modems 
and operates from 1200 to 2400 BPS. 

Up to nine terminals may be directly con- 
nected to the computer on one cable. 
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APPENDIX A 

B 2500/B 3500 HARDWARE INSTRUCTION LIST 

This appendix presents lists of mnemonic operation codes used by the B 2500/B 3500 Systems hardware. 
The operation codes are grouped by general classification, and most three-character operation codes (repre- 
senting actual systems operation codes) produce a single instruction. These instructions, together with 
pseudo and macro instructions peculiar to the Assembler, are described in detail in the B 2500 and B 3500 
As sembler Reference Manual (1034949) . 

No. of 
Addresses 



2 
2 
2 
2 
2 
3 



2 
3 
2 
3 
3 
3 



3 
3 
3 
3 



3 

2 
2 
2 
2 
1 
1 
3 
3 
3 
3 
2 
2 
3 



Mnemonic 


Function 


Data Movement 




MVA 


Move Alphanumeric 


MVN 


Move Numeric 


MVR 


Move Repeat 


MVW 


Move Word 


MVC 


Move and Clear Word 


MVL 


Move Links 


Arithmetic 




INC 


Add - Two Address 


ADD 


Add — Three Address 


DEC 


Subtract — Two Address 


SUB 


Subtract - Three Address 


MPY 


Multiply 


DIV 


Divide 


Floating Point 




Arithmetic 




FAD 


Floating Point Add 


FSU 


Floating Point Subtract 


FMP 


Floating Point Multiply 


FDV 


Floating Point Divide 


Logical 




TRN 


Translate 


SDE 


Scan to Delimiter — Equal 


SDU 


Scan to Delimiter — Unequal 


SZE 


Scan to Delimiter — Zone Equal 


SZU 


Scan to Delimiter — Zone Unequal 


BZT 


Bit Zero Test 


BOT 


Bit One Test 


AND 


AND 


ORR 


OR 


NOT 


NOT 


SEA 


Search 


CPA 


Compare Alphanumeric 


CPN 


Compare Numeric 


EDT 


Edit* 


Address Branching 




NOP 


No Operation 


LSS 


Branch on Less Than 


EQL 


Branch on Equal 



1* 

1* 
1* 



* Length is one character and one address. There is no AF or BF. 
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APPENDIX A (cont) 




Mnemonic 


Function 


LEQ 


Branch on Equal or Less Than Equal 


GTR 


Branch on Greater 


NEQ 


Branch on Not Equal 


GEQ 


Branch on Greater Than or Equal 


BUN 


Branch Unconditionally 


OFL 


Branch on Overflow 


NTR 


Enter 


Branching 




EXT 


Exit 


BCT 


Branch Communicate 


Privileged 




BRE 


Branch Reinstate 


no 


Initiate I/O 


RAD 


Read Address 


RCT 


Read and Clear Timer 


RDT 


Read Timer 


SRD 


Scan Result Descriptor 


STT 


Set Timer 


Miscellaneous 




SMF 


Set Mode Flip-Flop 


HBR 


Halt, Branch 


HBK 


Halt, Breakpoint 



No. of 
Addresses 

1* 
1* 

1* 
1* 
1* 
1* 
1 



1 





1 

v 

l 

l 

o 

l 



* Length is one character and one address. There is no AF or BF. 
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APPENDIX B 

B 2500/B 3500 I/O DESCRIPTORS 



Op Code 



Function 



Magnetic Tape 




01 


Magnetic Tape Rewind 


02 


Magnetic Tape Read Forward 


03 


Magnetic Tape Read Backward 


04 


Magnetic Tape Erase 


06 


Magnetic Tape Write 


08 


Magnetic Tape Space Forward 


09 


Magnetic Tape Space Backward 


Line Printer 




10 


Printer Write 


11 


Printer Skip 


Card Reader 




20 


Card Read BCL 


21 


Card Read Binary 


22 


Card Read EBCDIC 


Card Punch 




23 


Card Punch BCL 


24 


Card Punch Binary 


25 


Card Punch EBCDIC 


Data Communications 




31 


Buffer Empty 


32 


Read to Control 


33 


Write Transparent — Read to Control 


34 


Write to Control 


37 


Conditional Cancel 


38 


Prepare to Read Address 


39 


Unconditional Cancel 


Paper Tape 




40 


Paper Tape Read 


41 


Paper Tape Space 


43 


Paper Tape Backspace 


47 


Paper Tape Rewind 


48 


Paper Tape Write 


Disk File 




50 


Disk File Write 


51 


Disk File Read 


52 


Disk File Check 


Sorter-Reader 




62 


Flow Read 


63 


Demand Read 


60 


Pocket Select 


66 


Batch Count 


64 


Pocket Light 


35 


Input Request Enable 



No. of 
Addresses 





2 
2 
2 
2 





1 




2 

2 
2 



2 
2 






2 
2 
2 

2 



3 
3 
3 



2 
2 
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APPENDIX B (cont) 




Op Code 


Function 


97 


Input Request Disable 


99 


Test 


Lister 




70 


Lister Print 


71 


Lister Space 


72 


Lister Skip 


73 


Lister Slew 


Used With More 




Than One Control 




35 


Input Request Enable 


97 


Input Request Disable 


99 


lest 



No. of 
Addresses 






2 






2 
2 
2 
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APPENDIX C 

B 2500/B 3500 RESULT DESCRIPTORS 

Result Descriptor Page 

Card Reader 6-3 

Card Punch 6-5 

Paper Tape 6-6 

Line Printer 6-8 

Magnetic Tape 6-12 

Console Printer 6-14 

Sorter-Reader 6-15 

Lister 6-19 

Disk File 6-21, 6-23 

Data Communications 8-1 

Single-Line and Multiline 8-1 1 

Channel Result Descriptor 8-1 1 

Multiline Channel Result Descriptor 8-11 

Adapter Result Descriptor 8-12 

Terminal Unit 8-14 
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APPENDIX D 
EBCDIC, ASCII, AND BCL REFERENCE TABLES 



The charts reflected in this appendix define the EBCDIC, ASCII, and BCL code specifications as 
implemented by the Burroughs Corporation for the B 2500/B 3500 systems. 

Table D-l and table D-2 show the USASCII X3.4- 1963 and USASCII X3.4- 1967 code sets respectively. 
The major differences in the code sets are in columns and 1 (control characters) and columns 6 and 7 
(lower case characters). 

Table D-3 is an explanation of all characters and their functions or meanings for both the 1963 and 1967 
versions of the USASCII character set. In this presentation, the first entry is the column/row notation in 
respect to tables D-l and D-2. The second item is the character as it appears in the two tables, the 1963 
version appearing at the top and the 1967 version on the bottom. Following the characters is the name and 
function of the character, if in fact it is not evident. 

When reading table D-l and D-2, and using columns and rows; the standard 7-bit character representation, 
with B 7 the high-order bit and b the low-order bit, is shown below: 

EXAMPLE: 

The bit representation for the character K positioned in column 4, row 1 1 is: 

b 7 b 6 b 5 b 4 b 3 b 2 b l 
10 10 11 

The decimal equivalent of the binary number formed by bits by, b 6 , and bj, collectively, forms the 
column number, and the decimal equivalent of the binary number formed by bits b^, bj, b2> and bj , 
collectively, forms the row number. 

Table D-4 reflects the Extended Binary Coded Decimal Interchange Code (EBCDIC) and is read exactly as 
tables D-l and D-2. 
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APPENDIX D (cont) 



Table D-l 
USASCII X3. 4-1963 



h 









1 




1 




1 
1 


1 

o 




1 

1 




















1 

i 




1 
1 

1 


°5- 












b 4 


b 3 


b 2 


b l 


^""v^ Co lump 





1 


2 


3 


4 


5 


6 


7 




Row "J\. 



















NULL 


DC 


* 





@ 


P 




. 




. 













1 


1 


SOM 


DC, 


j 


1 


A 


Q 


















1 





2 


EOA 


DC 2 


ii 


2 


B 


R 




J J — 

^' 

\ ' _ 

3 1 

s|| 

) . — 


-lul- 

| A 1 
|S 1 

-sl- 
id 

|N| 

~I E ! _ 
-|D| — 










1 


) 


3 


EOM 


D <3 


# 


3 


C 


S 


— t 
t 







1 








4 


EOT 


DC 4 


$ 


4 


D 


T 


/ 







1 





1 


5 


WRU 


ERR 


% 


5 


E 


U 


I < 








1 


1 





6 


RU 


SYNC 


& 


6 


F 


V 


I < 
i i 




1 


1 


1 


7 


BELL 


LEM 


(APOS) 


7 


G 


W 


| ( 















8 


FEo 


SO 


( 


8 


H 


X 


I r 












1 


9 


HT/SK 


SI 


) 


9 


1 


Y 


i.t 

r 









1 





10 


LF 


S2 


* 


; 


J 


Z 











1 


1 


11 


VT 


S3 


+ 


/ 


K 


[ 














1 








12 


FF 


S4 


(COMMA) 


< 


L 


\ 






ACK 






1 








13 


CR 


S5 


- 


as 


M 


] 






<0 






1 


1 





14 


SO 


S6 


• 


> 


N 


t 






ESC 






1 


1 


1 


15 


SI 


S7 


/ 


? 


O 


— 






DEL 



^;Unassigned Control 



Table D-2 
USASCII X3.4-1 



967 











» 









1 




1 






1 
1 


1 





1 


1 


1 
1 




1 
1 
1 


B.^s 

\ 5 


V 






■ 


b 4 


b 3 


b 2 
* 


b l 


^Column 
Row ^--v. 





1 


2 


3 


4 


5 


6 


7 



















NIJL 


OLE 


SP 


o 


17?, 


p 


■s. 


P 













1 


1 


SOH 


DC1 


1 


1 


A 


Q 


o 


q 










1 





2 


STX 


DC2 


it 


L 


B 


R 


b 


r 










1 


1 


3 


ETX 


DC 3 


# 


3 


C 


S 


c 


s 







1 








4 


EOT 


DC4 


$ 


4 


D 


T 


d 


r 







1 





1 


5 


ENQ 


NAK 


% 


5 


E 


U 


e 


u 







1 


1 





6 


ACK 


SYN 


& 


6 


F 


V 


f 


V 







1 


1 


1 


7 


BEL 


ETB 


/• 


7 


G 


w 


g 


w 















8 


BS 


CAN 


( 


8 


H 


X 


h 


X 












1 


9 


HT 


EM 


) 


9 


1 


Y 


i 


y 









1 





10 


LF 


SUB 


* 


; 


J 


z 


i 


r 









1 


1 


11 


VT 


ESC 


+ 




K 


[ 


k 


{ 






1 








12 


FF 


FS 


i 




L 


\ 


1 


i 
i 






1 





1 


13 


CR 


GS 


_ 


SI 


M 


] 


m 


} 






1 


1 





14 


SO 


RS 


. 


> 


N 


A 


n 


— 






1 


1 


1 


15 


SI 


US 


/ 


? 


O 


— 





DEL 
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APPENDIX D (cont) 



Table D-3 
1963, 1967 USASCII Characters 



COLUMN / 
./"ROW 


CHARACTER 


USASCII 
X3.4- 1963 


NAME/FUNCTION 


USASCII 
X3.4- 1967 


0/0 


NULL 


Null: The all zeros character which may serve to accomplish time fill 
and media fill. 


NUL 


0/1 


SOM 


Start of Message: It is used in conjunction with EOA, EOM, and EOT 
for messages on tapes where the message is to be sent automatically. 


SOH 


Start of Heading: A communication control character used at the 
beginning of a sequence of characters which constitute a 
machine-sensible address or routing information. Such a sequence is 
referred to as the "Heading." An STX character has the effect of 
terminating a heading. 


0/2 


EOA 


End of Address: This character, together with SOM, will be used to 
define the section of perforated tape in which the call-directing codes 
of the addressee are contained. 


STX 


Start of Text: A communication control character which precedes a 
sequence of characters that are to be treated as an entity and entirely 
transmitted through to the ultimate destination. Such a sequence is 
referred to as "text." STX may be used to terminate a sequence of 
characters started by SOH. 


0/3 


EOM 


End of Message: It may be used to separate individual messages which 
are sent in sequence on a single transmission between two stations (see 
SOM). 


ETX 


End of Text: A communication control character used to terminate a 
sequence of characters started with STX and transmitted as an entity. 


0/4 


EOT 


End of Transmission: A communication control character used to 
indicate the conclusion of a transmission which may have contained 
one or more texts and any associated headings. 


EOT 




WRU 


Enquiry: A communication control character used in data 
communication systems as a request for a response from a remote 
station. It may be used as a "Who Are You" (WRU) to obtain 
indentification, or may be used to obtain station status, or both. 


ENQ 


0/6 


RU 


Are You: Use of this character for confirmation type of answer back 
has been discontinued until a more suitable arrangement can be devised. 


ACK 


Acknowledge: A communication control character transmitted by a 
receiver as an affirmative response to a sender. 
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Table D-3 (cont) 
1963, 1967 USASCII Characters 



column y 


CHARACTER 


USASCII 
X3.4- 1963 


NAME/FUNCTION 


USASCII 

X3.4- 1967 


Oil 


BELL 


Bell: A character for use when there is a need to call for human 
attention. It may control alarm or attention devices. 


BELL 


0/8 


FE 


Backspace: A format effector that controls the movement of the 
printing mechanism one print position backward on the same print line. 


BS 


0/9 


HT/SK 


Horizontal Tabulation: A format effector that controls the movement 
of the printing mechanism to the next in a series of predetermined 
positions along the print line. (Applicable also to the skip function on 
punched cards'.) 


HT 


0/10 


LF 


Line Feed: A format effector that controls the movement of the paper 
one line at a time. 


LF 


0/11 


VT 


Vertical Tabulation: A format effector that controls the movement of 
paper to the next in a series of predetermined print lines. 


VT 


0/12 


FF 


Form Feed: A format effector that controls the movement of the 
printing position to the first predetermined printing line on the next 
form or page. 


FF 


0/13 


CR 


Carriage Return: A format effector that controls the movement of the 
print mechanism to the first print position on the same print line. 


CR 


0/14 


SO 


Shift Out: A control character indicating that the code combinations 
that follow shall be interpreted as outside of the character set of the 
standard code table until a Shift In character is reached. 


SO 


0/15 


SI 


Shift In: A control character indicating that the code combinations 
that follow shall be interpreted according to the standard code table. 


SI 


1/0 


DC 


Data Link Escape: A communication control character that will change 
the meaning of a limited number of contiguously following characters. 
It is used exclusively to provide supplementary controls in data 
communication networks. 


DLE 
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Table D-3 (cont) 
1963, 1967 USASCII Characters 



COLUMN / 
/ROW 


CHARACTER 


USASCII 
X3.4- 1963 


NAME/FUNCTION 


USASCII 
X3.4- 1967 


1/1 

1/2 
1/3 
1/4 


DCj 
DC 2 
DC 3 
DC 4 


Device Controls: DCj (X-ON) turns the tape reader ON and DC 3 
(X-OFF) turns the tape reader OFF in Models 33 and 35. DC 2 and DC 4 
can be used as PUNCH-ON and PUNCH-OFF controls. 


DC! 
DC 2 
DC 3 
DC 4 


Device Controls: Characters for the control of ancillary devices 
associated with data processing or telecommunication systems, more 
especially switching devices ON or OFF. (If a single "stop" control is 
required to interrupt or turn off ancillary devices, DC is the preferred 
assignment. 


1/5 


ERR 


Negative Acknowledge: A communication control character 
transmitted by a receiver as a negative response to the sender. 


NAK 


1/6 


SYN 


Synchronous Idle: A communication control character used by a 
sychronous transmission system in the absence of any other character 
to provide a signal from which synchronism may be achieved or 
retained. 


SYN 


1/7 


LEM 


Logical End of Media: Used to indicate the end of usable information, 
as in "End-of-Card". 


ETB 


End of Transmission Block: A communication control character used 
to indicate the end of a block of data for communication purposes. 
ETB is used for blocking data where the block structure is not 
necessarily related to the processing format. 


1/8 


SO 


Information Separators. 


CAN 


Cancel: A control character used to indicate that the data with which 
it is sent is in error or is to be disregarded. 


1/9 


SI 


Information Separators. 


EM 


End of Medium: A control character associated with the sent data 

end of the used, or wanted, portion of information recorded on a 
medium. (The position of this character does not necessarily 
correspond to the physical end of the medium). 


1/10 


S2 


Information Separator. 


SUB 


Substitute: A character that may be substituted for a character which 
is determined to be invalid or in error. 
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Table D-3 (cont) 
1963, 1967 USASCII Characters 



COLUMN / 
/ROW 


CHARACTER 


USASCII 
X3.4-1963 


NAME/FUNCTION 


USASCII 
X3.4- 1967 


1/11 


S3 


Information Separator. 


ESC 


Escape: A control character intended to provide code extension 
(supplementary characters) in general information interchange. The 
Escape character itself is a prefix affecting the interpretation of a 
limited number of contiguously following characters. 


1/12 
1/13 
1/14 
1/15 


S4 
S5 
S6 

S7 


Information Separators. 


FS 
GS 
RS 
US 


File Separator, Group Separator, Record Separator, and Unit 
Separator: These information separators may be used within data in 
optional fashion, except that their hierarchical relationship shall be: FS 
is the most inclusive, then GS, then RS, and US is least inclusive. (The 
content and length of a File, Group, Record or Unit are not specified.) 


2/0 


SP 


Space: A normally non-printing graphic character used to separate 
words. It is also a format effector which controls the movement of the 
printing position, one printing position forward. 


SP 


2/1 


! 


Exclamation Point. 


■ 


2/2 


91 


Quotation Marks (Diaeresis). 


M 


2/3 


# 


Number Sign. 


# 


2/4 


S 


Dollar Sign. 


S 


2/5 


% 


Percent. 


% 


2/6 


& 


Ampersand. 


A 


2/7 


» 


Apostrophe (Closing Single Quotation Mark; Acute Accent). 


» 



U-b 
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Table D-3 (cont) 
1963, 1967 USASCII Characters 



COLUMN / 

/row 


CHARACTER 


USASCII 

X3.4-1963 


NAME/FUNCTION 


USASCII 
X3.4- 1967 


2/8 


( 


Opening Parenthesis. 


( 


2/9 


) 


Closing Parenthesis 


) 


2/10 


* 


Asterisk 


* 


2/11 


+ 


Plus. 


+ 


2/12 


y 


Comma (Cedilla). 


) 


2/13 


- 


Hyphen (Minus). 


- 


2/14 




Period (Decimal Point). 




2/15 


/ 


Slant (Slash). 


/ 


3/0 





Figure Zero. 





3/1 


1 


Figure One. 


1 


3/2 


2 


Figure Two. 


2 


3/3 


3 


Figure Three. 


3 


3/4 


4 


Figure Four. 


4 


3/5 


5 


Figure Five. 


5 
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Table D-3 (cont) 
1963, 1967 USASCII Characters 



COLUMN 

ROW 



3/6 



3/7 



3/8 



3/9 



3/10 



3/11 



3/12 



3/13 



O/lt 



3/15 



4/0 



4/1 



4/2 



4/3 



USASCII 
X3.4- 1963 



USASCII 

X3.4- 1967 



@ 



@ 



B_ 
B 



Figure Six. 



Figure Seven. 



Figure Eight. 



Figure Nine. 



Colon. 



Semicolon. 



Less Than. 



Equals. 



/-* j. TM 

oreaiei i nan. 



Question Mark. 



Commercial At. 



Upper Case Letter A. 



Upper Case Letter B. 



Upper Case Letter C. 



CHARACTER 



NAME/FUNCTION 
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Table D-3 (cont) 
1963, 1967 USASCII Characters 



COLUMN / 
/'ROW 


CHARACTER 


USASCII 
X3.4- 1963 


NAME/FUNCTION 


USASCII 

X3.4- 1967 


4/4 


D 


Upper Case Letter D. 


D 


4/5 


E 


Upper Case Letter E. 


E 


4/6 


F 


Upper Case Letter F. 


F 


4/7 


G 


Upper Case Letter G. 


G 


4/8 


H 


Upper Case Letter H. 


H 


4/9 


I 


Upper Case Letter I. 


I 


4/10 


J 


Upper Case Letter J. 


J 


4/11 


K 


Upper Case Letter K. 


K 


4/12 


L 


Upper Case Letter L. 


L 


4/13 


M 


Upper Case Letter M. 


M 


4/14 


N 


Upper Case Letter N. 


N 


4/15 





Upper Case Letter 0. 





5/0 


P 


Upper Case Letter P. 


P 


5/1 


Q 


Upper Case Letter Q. 


Q 
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Table D-3 (cont) 
1963, 1967 USASCII Characters 



COLUMN / 
/ROW 


CHARACTER 


USASCII 
X3.4- 1963 


NAME/FUNCTION 


USASCII 
X3.4- 1967 


5/2 


R 


Upper Case Letter R. 


R 


5/3 


S 


Upper Case Letter S. 


S 


5/4 


T 


Upper Case Letter T. 


T 


5/5 


U 


Upper Case Letter U. 


U 


5/6 


V 


Upper Case Letter V. 


V 


5/7 


w 


Upper Case Letter W. 


w 


5/8 


X 


Upper Case Letter X. 


X 


5/9 


Y 


Upper Case Letter Y. 


Y 


5/10 


Z 


Upper Case Letter Z. 


Z 


5/11 


[ 


Opening Bracket. 


[ 


5/12 


\ 


Reverse Slant, 


\ 


5/13 


] 


Closing Bracket. 


] 


5/14 


t 


Exponentiation or Up Arrow. 
Circumflex. 


A 


5/15 


— 


Replace by or Left Arrow. 





Underline. 
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Table D-3 (cont) 
1963, 1967 USASCII Characters 



column/ 
./row 


CHARACTER 


USASCII 
X3.4- 1963 


NAME/FUNCTION 


USASCII 
X3.4- 1967 


6/0 




Unassigned. 


) 


Grave Accent (Opening Single Quotation Mark), 


6/1 




Unassigned. 


a 


Lower Case Letter a. 


6/2 




Unassigned. 


b 


Lower Case Letter b. 


6/3 




Unassigned. 


c 


Lower Case Letter c. 


6/4 




Unassigned. 


d 


Lower Case Letter d. 


6/5 




Unassigned. 


e 


Lower Case Letter e. 


6/6 




Unassigned. 


f 


Lower Case Letter f. 


6/7 




Unassigned. 


g 


Lower Case Letter g. 


6/8 




Unassigned. 


h 


Lower Case Letter h. 


6/9 




Unassigned. 


i 


Lower Case Letter i. 


6/10 




Unassigned. 


J 


Lower Case Letter j. 


6/11 




Unassigned. 


IV 


T rturor (~*acf* T pttpr V 


6/12 




Unassigned. 


1 


Lower Case Letter 1. 


6/13 




Unassigned. 


m 


Lower Case Letter m. 
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Table D-3 (cont) 
1963, 1967 USASCII Characters 



COLUMN y 
/ROW 


CHARACTER 


USASCII 

X3.4- 1963 


NAME/FUNCTION 


USASCII 

X3.4- 1967 


6/14 




Unassigned. 


n 


Lower Case Letter n. 


6/15 




Unassigned. 





Lower Case Letter o. 


7/0 




Unassigned. 


P 


Lower Case Letter p. 


7/1 




Unassigned. 


q 


Lower Case Letter q. 


7/2 




Unassigned. 


r 


Lower Case Letter r. 


7/3 




Unassigned. 


s 


Lower Case Letter s. 


7/4 




Unassigned. 


t 


Lower Case Letter t. 


7/5 




Unassigned. 


u 


Lower Case Letter u. 


7/6 




Unassigned. 


V 


Lower Case Letter v. 


7/7 




Unassigned. 


w 


Lower Case Letter w. 


7/8 




Unassigned. 


X 


Lower Case Letter x. 


7/9 




Unassigned. 


y 


Lower Case Letter y. 


7/10 




Unassigned. 


z 


Lower Case Letter z. 


7/11 




Unassigned. 


/ 

\ 


Opening Brace. 
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Table D-3 (cont) 
1963, 1967 USASCII Characters 



COLUMN / 

/row 


CHARACTER 


USASCII 
X3.4- 1963 


NAME/FUNCTION 


USASCII 
X3.4 - 1967 


7/12 


ACK 


Acknowledge: A communication control character transmitted by a 
receiver as an affirmative response to a sender. 


1 
1 


Vertical Line. 


7/13 




Unassigned Control. 


} 


Closing Brace. 


7/14 


ESC 


Mode shift character used to indicate a departure from the standard set 
of basic characters; e.g., used to shift from upper to lower case letters. 




Overline (Tilde; General Accent) 


7/15 


DEL 


Delete: This character is used primarily to "erase" or "obliterate" erro- 
neous or unwanted characters in perforated tape. (In the strict sense, 
DEL is not a control character.) 


DEL 
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TABLE D-4 

B 2500/B 3500 
EXTENDED BINARY CODED DECIMAL INTERCHANGE CODES (EBCDIC) 

























CARD. 9- TRACK MAGNETIC TAPE, DISK AND MEMORY' FORMATS 




















\ B \bS 

\ ' \ b7 "" 
\ T \ b6 - 














1 





1 








1 
1 




1 

c 







l 



1 




1 

1 






1 
1 

1 


1 






1 





1 


1 







1 


1 
1 


1 
1 







1 
1 



1 


I 
I 
I 




1 
1 
1 
1 
















b 
4 


b 
3 


b 
2 


b 
1 


\COL< 

ROW^ 





1 


2 


3 


4 


5 


A 


7 


8 


9 


10 


(A) 


11 

(B) 


12 


(C) 


13 

(Dt 


14 

(E) 


15 

(F! 



















NUL 
12*9*1 


DLE 
12-11 9-8-1 


11-0 9 81 


12-11*9-8-1 


SP 
EILANK 


& 
12 


11 


12-11-0 


12*8-1 


1211 8-1 


11*61 


12110*1 


PZ M 
12-0 


MZ (!) 
11-0 


0-82 





3 













1 


1 


SOH 
129-1 


DC1 

11-9-1 


0-9-1 


9-1 


12*91 


1211 9-1 


/ 

0-1 


12 11*9-1 


a 
12-01 


j 
12-11 1 


11-0-1 


12-11*1 


A 
12-1 


J 

11-1 


11*9-1 


1 

1 










1 





2 


STX 

129-2 


DC 2 
119-2 


0-92 


SYN 
9-2 


12*9 2 


12-11-9-2 


1 1 -0-19-2 


12-11*9-2 


b 
12*2 


k 
12-11-2 


s 

11*2 


12-11*2 


B 
12-2 


K 
11-2 


S 
0-2 


2 


2 










1 


1 


3 


ETX 
12 9-3 


DC3 
11-9-3 


0-9-3 


9-3 


12093 


1211-9-3 


11-0-9-3 


12 11093 


c 
12-0-3 


1 
12-11-3 


t 
11-0-3 


12-11*3 


c 

12-3 


L 
11-3 


T 

0-3 


3 

3 







1 








4 


12-9-4 


11-9-4 


0-9-4 


9-4 


12*9-4 


12 11-9-4 


11-0-9-4 


12 llff-9-4 


d 

12*4 


12-11-4 


11*4 


12-11*4 


D 
12-4 


11-4 


u 


4 


4 







1 





1 


5 1 


HT 
129-6 


NL 
11-9-5 


LF 

0-9-5 


95 


12*95 


12-1195 


11-0-9-5 


12-11*9-5 


e 
12*5 


12-11-5 


V 
11*5 


12-11*5 


E 
12 5 


N 
115 


V 
0-5 


5 



> 

■D 

m 






1 


1 





6 


12 9-6 


BS 

119-6 


ETB 
0-9-6 


94 


1244-6 


12-11-9-6 


11-0SI4 


12 11 0-94 


f 
124-6 


o 
12-114 


1146 


121146 


F 
124 


o 

114 


W 
0-6 


6 





1 


1 


1 


7 


DEL 
12 9 7 


119 7 


ESC 

0-9 7 


EOT 

97 


1244 7 


12 11-9 7 


11-04-7 


12 1149-7 


9 
1247 


P 
12-11-7 


1147 


121147 


G 

12-7 


P 
11-7 


X 
0-7 


7 
7 


1 











8 


12 94 


CAN 
11-9-8 


0-9-8 


94 


1:24-9-8 


12-11-98 


11494 


12 11-044 


h 
1244 


12-114 


y 

1144 


12-1144 


H 
124 


Q 

114 


Y 
04 


8 
8 


1 








1 


9 


12-9-8-1 


EM 
11-9-8 1 


0-98-1 


9-8-1 


1*4-1 


11-81 


04-1 


8-1 


12-0-9 


1211-9 


z 
1149 


12 1149 


I 
12 9 


R 
119 


Z 
0-9 


9 
9 


1 





1 





'° (A) 


12-9-8-2 


119-8-2 


0-9-8-2 


9-8-2 


I 

134-2 


1 

114-2 


12 11 


82 


12-04-2 


12-114-2 


1144-2 


12 11-04-2 


12494-2 


12 1194-2 


11484-2 


12 11444-2 


1 





1 


1 


"(B) 


VT 
12 9-83 


119-8 3 


09-8-3 


983 


12 8 3 


S 
11-8-3 


0-8-3 


# 
8 3 


12-0-8-3 


12-114-3 


11483 


12 1144 3 


1249-43 


12 1144-3 


114-94-3 


12 114443 


1 


1 








12 <C> 


FF 
12-9-8-4 


FS 
11-9-8-4 


0-9-8-4 


DC 4 
94-4 


< 

ia-B-4 


1144 


% 

0-8-4 


@ 
8-4 


1248-4 


12-114-4 


11-04-4 


12 1148-4 


12-0-94-4 


12-11 94-4 


11494-4 


12 11494-4 


1 


1 





1 


13 (D) 


CR 

12-9-8-5 


GS 
11-9-8 5 


ENO 
0-9-8-5 


NAK 
98-5 


( 

124-5 


) 
118 5 


(IJS) 
04-5 


85 


12486 


12-114-5 


1144-5 


12-1144-5 


124945 


12-11-94-6 


114-946 


12 11494-5 


1 


1 


1 





M (E, 


SO 
12 944 


RS 

11-9-8-6 


ACK 
0-9-8-6 


986 


+ 
1244 


114-6 


> 

04-6 


8-6 


1244-6 


12-114-6 


11444 


12-11444 


12494-6 


12-11444 


1 1 494-6 


12-114944 


1 


1 


1 


1 


15 (F, 


SI 
129-87 


US 
11-9-8 7 


BEL 
0-9-8-7 


SUB 
9-87 


1 

12 8-7 


114-7 


047 


87 


12 047 


12114-7 


1144-7 


12 11 -0-8- 7 


DELIMETER 
124947 


12 1194-7 


110447 


12-11494-7 
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TABLE D-4 (cont'd) 



CONTROL AND SPECIAL CODES 



NUL NULL - The oil-zeros chorocter which may serve to accomplish time fill 

and media fill. 

SOH START OF HEADING - A communication control character used at the 

beginning of a sequence of characters which constitutes a machine- 
sensible address or routing information. Such a sequence is referred to as 
the "heading." An STX character has the effect of terminating a heading. 

STX START OF TEXT - A communication control character which precedes a 

sequence of characters that is to be treated as an entity and entirely 
transmitted through to the ultimate destination. Such a sequence is 
referred to as "TEXT." STX may be used to terminate a sequence of 
characters started by SOH. 

ETX END OF TEXT - A communication control character used to terminate a 

sequence cf characters started with STX and transmitted as an entity. 

HT HORIZONTAL TABULATION - A format effector which controls the 

movement of the printing position to the next in a series of predetermined 
positions along the printing line. (Applicable also to display devices and 
the SKIP Function on punched cards.) 



EM 



FS 

GS 
RS 
US 



END OF MEDIUM - A control character associated with the sent data 
which may be used to identify the physical end of the medium, or the end 
of the used, or wonted, portion of information recorded on a medium. 
(The position of this character does not necessarily correspond to the 
physical end of the medium.) 



FILE SEPARATOR 
GROUP SEPARATOR 
RECORD SEPARATOR 
UNIT SEPARATOR 



These information separators may be used within 
data in optional fashion, except that their 
hierarchical relationship shall be: FS is the most 
inclusive, then GS, then RS, and US is least 



inclusive. (The content and length of a File, Group, Record, or Unit are 
not specified.) 

LINE FEED - A format effector which controls the movement of the printing 
position to the next printing line. (Applicable also to display devices.) 

END OF TRANSMISSION BLOCK - A communication control character 
used to indicate the end of a block of data for communication purposes. 
F.TB is used for blocking data where the block structure is not necessarily 
related to the processing format. 

ESCAPE - A control character intended to provide code extension 
(supplementary characters) in General Information Interchange. The 
escape character itself is a prefix affecting the interpretation of a limited 
number of contiguously following characters. 



DELETE - This character is used primarily to "ERASE" or "OBLITERATE" 
erroneous or unwanted characters in perforated tape. (In the strict sense, 
DEL is not a control character.) 

VERTICAL TABULATION - A format effector which controls the movement 
of the printing position to the next in a series of predetermined printing 
lines. (Applicable also to display devices.) 



ENQUIRY - A communication control character used in Data Communication 
Systems as a request for a response from a Remote Station. It may be used as 
o "WHO YOU ARE" (WRU) to obtain identification, or may be used to obtain 
Station Status, or both. 

ACKNOWLEDGE - A communication control character transmitted 
by a receiver as an affirmative response to a sender. 



FF FORM FEED - A format effector which controls the movement of the 

printing position to the first predetermined printing line on the nex) form 
or page. (Applicable also to display devices.) 

CR CARRIAGE RETURN - A format effector which controls the movement of the 

printing position to the first printing position on the same printing line. 
(Applicable also to display devices.) 

50 SHIFT OUT i- A control character indicating that the code combinations 
which follow shall be interpreted as outside of the character set of the 
Standard Code Table until a shift in character is reached. 

51 SHIFT IN - A control character indicating that the code combinations which 
follow shall be interpreted according to the Standard Code Table. 

DLE DATA LINK ESCAPE - A communication control character which will change 

the meaning of a limited number of contiguously following characters. It is 
used exclusively to provide supplementary controls in data communication 
networks. 

DC1 DEVICE CONTROLS - Characters for the control of ancillary devices 

DC2 associated with Data Processing or Telecommunication Systems, more 

DC3 especially switching devices "ON" or "OFF." (If a single "STOP" control 

DC4 is required to Interrupt or turn off ancillary devices, DC4 Is the preferred 

assignment.) 



BEL BELL - A character for use when there is a need to call for human attention. 

It may control alarm or attention devices. 

SYN SYNCHRONOUS IDLE - A communication control character used by a 

synchronous transmission system in the absence of any other character to 
provide a signal from which synchronism may be achieved or retained. 

EOT END OF TRANSMISSION - A communication control character used to 

indicate the conclusion of a transmission, which may hove contained one 
or more texts and any associated headings. 

NAK NEGATIVE ACKNOWLEDGE - A communication control character 

transmitted by a receiver as o negative response to the sender. 

SUB SUBSTITUTE - A character that may be substituted for a character which 

is determined to be Invalid or in error. 

SP SPACE - A normally non-printing graphic character used to separate 

words. It is also a format effector which controls the movement of the 
printing position, one printing position forward. (Applicable also to 
display devices.) 



OTHER CODES 



NEW LINE - A format effector which causes both Carriage Return and 
Line Feed. 

BACKSPACE - A format effector which controls the movement of the 
printing position one printing space backward on the same printing line. 
(Applicable also to display devices.) 

CANCEL - A control character used to indicate that the data with which 
it is sent is in error or is to be disregarded. 



PZ PLUS ZERO } Code 0110 1 1 10, is never obtained from a BCL plus 

MZ MINUS ZERO J sign; plus zero (PZ) code 1 100 0000 prints as a plus 

sign. Minus zero (MZ) prints as an I . Choice of graphic for PZ and 

MZ may vary from system to system. The choice of styling (I or I) for 

graphic code 01 00 1 1 1 1 may also vary from system to system . 
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APPENDIX E 

DATA COMMUNICATIONS TRANSLATION TABLES 

This appendix provides tables for translating Baudot code to EBCDIC code, and PTTC/6 code to EBCDIC 
code. 





BAUDOT TO EBCDIC TRANSLATION TABLE 




Baudot 


EBCDIC 


Decimal Equivalent 


Graphic 


Decimal Equivalent 


Graphic 


00 


BLK 


00 


NULL 


01 


E 


C5 


E 


02 


LF 


0A 


LF 


03 


A 


CI 


A 


04 


SPACE 


40 


SPACE 


05 


S 


E2 


S 


06 


I 


C9 


I 


07 


u 


F4 


u 


08 


CR 


OD 


CR 


09 


D 


C4 


D 


0A 


R 


D9 


R 


0B 


J 


Dl 


J 


OC 


N 


D5 


N 


0D 


F 


C6 


F 


0E 


C 


C3 


C 


OF 


K 


D2 


K 


10 


T 


E3 


T 


11 


Z 


F9 


7 


12 


L 


D3 


L 


13 


W 


E6 


W 


14 


H 


C8 


H 


15 


Y 


E8 


Y 


16 


P 


D7 


P 


17 


Q 


D8 


Q 


18 





D6 





19 


B 


C2 


B 


1A 


G 


C7 


G 


IB 


FIGS 


02 


STX 


1C 


M 


D4 


M 


ID 


X 


E7 


X 


IE 


V 


E5 


V 


IF 


LTRS 


7C 


@ 


20 


BLK 


00 


NULL 


21 


3 


F3 


3 


22 


LF 


OA 


LF 


23 


- 


60 


- 




on a /^r? 
or.tt.v_.ij, 




LJJ. i-_.\_.i_/ 


25 


BELL 


07 


BELL 


26 


8 


F8 


8 


27 


7 


F7 


7 


28 


CR 


0D 


CR 


29 


$ 


5B 


$ 


2A 


4 


F4 


4 


2B 


) 


6B 


) 


2C 


7/8 


5E 
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APPENDIX E (cont) 



BAUDOT TO EBCDIC TRANSLATION TABLE (cont) 



Baudot 


EBCDIC 


Decimal Equivalent 


Graphic 


Decimal Equivalent 


Graphic 


2D 


1/4 


7D 


[ 


2E 


1/8 


4F 


+ 


2F 


1/2 


5C 


* 


30 


5 


F5 


5 


31 


j) 


7F 


)5 


32 


3/4 


5D 


) 


33 


2 


F2 


2 


34 


DIMOND 


6F 


6 


35 


6 


F6 


6 


36 





F0 





37 


1 


Fl 


1 


38 


9 


F9 


9 


39 


5/8 


4D 


( 


3A 


& 


50 


& 


3B 


FIGS 


02 


STX 


3C 




4B 




3D 


/ 


61 


/ 


3E 


3/8 


6C 


% 


3F 


LTRS 


7C 


@ 



PTTC/6 TO EBCDIC TRANSLATION TABLE 



PTTC/6 


EBC 


DIC 












1050 Standard 


Decimal Equivalent 


Graphic 


Decimal Equivalent 


Graphic 


Card Code 


Lower Case 










00 


SPACE 


40 


SPACE 




01 


i 


T71 


i 


1 






X 1 


A 


i 


02 


2 


F2 


2 


2 


03 


3 


F3 


3 


3 


04 


4 


F4 


4 


4 


05 


5 


F5 


5 


5 


06 


6 


F6 


6 


6 


07 


7 


F7 


7 


7 


08 


8 


F8 


8 


8 


09 


9 


F9 


9 


9 


0A 





FO 








0B 


= or ft 


7B 


ft 


8-3 


OC 


PN 


11 


DC1 


9-4 


0D 


Rs 


14 


DC4 


9-5 


0E 


UC 


36 




9-6 


OF 


EOT 


04 


EOT 


9-7 


10 


@ 


7C 


@ 


8-4 


11 


/ 


61 


/ 


0-1 


12 


S 


A2 


S 


0-2 


13 


T 


A3 


T 


0-3 
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PTTC/6 TO EBCDIC TRANSLATION TABLE (cont) 



PTTC/6 


EBCDIC 


1050 Standard 










Decimal Equivalent 


Graphic 


Decimal Equivalent 


Graphic 


Card Code 


14 


U 


A4 


U 


0-4 


15 


V 


A5 


V 


0-5 


16 


w 


A6 


W 


0-6 


17 


X 


A7 


X 


0-7 


18 


Y 


A8 


Y 


0-8 


19 


Z 


A9 


Z 


0-9 


1A 


t 


6D 


USCORf 


0-8-2 


IB 


J 


6D 


3 


0-8-3 


1C 


BY 


24 




0-9-4 


ID 


LF 


0A 


LF 


0-9-5 


IE 


EOR 


17 


FTR 


0-9-6 


IF 


PRE 


01 


SOH 


0-9-7 


20 


- 


60 


- 


11 


21 


J 


91 


J 


11-1 


22 


K 


92 


K 


11-2 


23 


L 


93 


K 


11-3 


24 


M 


94 


M 


11-4 


25 


N 


95 


N 


11-5 


26 





96 


) 


11-6 


27 


P 


97 


P 


11-7 


28 


Q 


98 


Q 


11-8 


29 


R 


99 


R 


11-9 


2A 


M7 


7D 


APOS> 


11-0 


2B 


$ 


5B 


$ 


1 1-8-3 


2C 


RFS 


OC 


FF 


1 1-9-4 


2D 


NL 


0D 


CR 


1 1-9-5 


2E 


BS 


08 


BS 


1 1-9-6 


2F 


IL 


00 


NULL 


11-9-7 


30 


+ or& 


4E 


+ 


12 


31 


A 


81 


A 


12-1 


32 


B 


82 


B 


12-2 


33 


C 


83 


C 


12-3 


34 


D 


84 


D 


12-4 


35 


E 


85 


E 


12-5 


36 


F 


86 


F 


12-6 


37 


G 


87 


G 


12-7 


38 


H 


88 


H 


12-8 


39 


I 


89 


I 


12-9 


3A 


PZ 


50 


& 


12-0 


3B 


, 


4B 




12-8-3 


3C 


PF 


12 


DC2 


12-9-4 


3D 


HT 


09 


HT 


12-9-5 


3E 


LC 


1A 


SS 


12-9-6 


3F 


DEL 


FF 


DEL 


12-9-7 


Upper Case 










40 


SPACE 


40 


SPACE 
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PTTC/6 TO EBCDIC TRANSLATION TABLE (cont) 



PTTC/6 




EBCDIC 




1050 Standard 


Decimal Equivalent 


Graphic 


Decimal Equivalent 


Graphic 


Card Code 


41 


> 


6E 


> 


1 


42 


) 


5D 


) 


2 


43 


) 


5E 


> 


3 


44 


SBLANK 


4A 


CENT 


4 


45 


( 


4D 


( 


5 


46 




7A 




6 


47 


)) 


7F 


55 


7 


48 


* 


50 


* 


8 


49 


[ 


70 


[ 


9 


4A 


] 


6A 


] 





4B 


SEGMRK 


7E 


= 


8-3 


4C 


PN 


11 


DC1 


9-4 


4D 


RS 


14 


DC4 


9-5 


4E 


uc 


36 




9-6 


4F 


EOT 


04 


EOT 


9-7 


50 


DELTA 


5F 


NOT< 


8-4 


51 


QUES 


6F 


QUES 


0-1 


52 


S 


E2 


S 


0-2 


53 


T 


E3 


T 


0-3 


54 


U 


E4 


U 


0-4 


55 


V 


E5 


V 


0-5 


56 


w 


E6 


W 


u-o 


57 


X 


E7 


X 


0-7 


58 


Y 


68 


Y 


0-8 


59 


z 


E9 


Z 


0-9 


5A 


GRPMRK 


6D 


USCOR# 


0-8-2 


5B 


? 


6B 


> 


0-8-3 


5C 


BY 


24 




0-9-4 


5D 


LF 


0A 


LF 


0-9-5 


5E 


EOB 


17 


ETB 


0-9-6 


5F 


PRF 


01 


SOH 


0-9-7 


60 


BACK/ 


60 


- 


11 


61 


J 


Dl 


J 


11-1 


62 


K 


D2 


K 


11-2 


63 


L 


D3 


L 


11-3 


64 


M 


D4 


M 


11-4 


65 


N 


D5 


N 


11-5 


66 





D6 


O 


11-6 


67 


P 


D7 


P 


11-7 


68 


Q 


D8 


Q 


11-8 


69 


R 


D9 


R 


11-9 


6A 


GAMMA 


7D 


APOS> 


11-0 


6B 


V.BAR 


4F 


V.BAR*- 


1 1-8-3 


6C 


RES 


OC 


FF 


11-9-4 


6D 


NL 


0D 


CR 


1 1-9-5 


6E 


BS 


08 


RS 


1 1-9-6 


6F 


IL 


00 


NULL 


1 1-9-7 
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PTTC/6 TO EBCDIC TRANSLATION TABLE (cont) 



PTTC/6 


EBCDIC 


1050 Standard 


Decimal Equivalent 


Graphic 


Decimal Equivalent 


Graphic 


Card Code 


70 


< 


40 


< 


12 


71 


A 


CI 


A 


12-1 


72 


B 


C2 


B 


12-2 


73 


C 


C3 


C 


12-3 


74 


D 


C4 


D 


12-4 


75 


E 


C5 


E 


12-5 


76 


F 


C6 


F 


12-6 


77 


G 


C7 


G 


12-7 


78 


H 


C8 


H 


12-8 


79 


I 


C9 


I 


12-9 


7A 


SQ.RT 


6C 


% 


12-0 


7B 




4B 




12-8-3 


7C 


PF 


12 


DC2 


12-9-4 


7D 


HT 


09 


HT 


12-9-5 


7E 


LC 


1A 


SS 


12-9-6 


7F 


DEL 


FF 


DEL 


12-9-7 



E-5 



APPENDIX F 

DATA COMMUNICATIONS CONTROL CODES 

The tables in this appendix identify the codes that are used with remote terminals for information inter- 
change with the B 2500/B 3500 data communications network. Line control procedures and codes vary for 
each of these terminals. Also listed in the tables are the functions performed by the control and the 
applicable control code(s) used to generate that particular function. 

USASCII X3.4-1967 TRANSMISSION CONTROL CODES 







Code 


Graphic 


Function 


7654321 


SOH 


Start of heading 


0000001 


STX 


Start of text 


0000010 


ETX 


End of text 


0000011 


EOT 


End of transmission 


0000100 


ENQ 


Enquiry 


0000101 


ACK 


Acknowledge 


0000110 


DLE 


Data link escape 


0010000 


DC1 


Device control 


0010001 


DC2 


Device control 


0010010 


NAK 


Negative acknowledge 


0010101 


SYN 


Synchronous idle 


0010100 


ETB 


End of transmission block 


0010111 


NUL 


Null 


0000000 



ASCII X3.4-1963 TRANSMISSION CONTROL CODES 







Code 


Graphic 


Function 


7654321 


SOM 


Start of message 


0000001 


EOA 


End of address 


0000010 


EOM 


End of message 


0000011 


EOT 


End of transmission 


0000100 


WRU 


Who are you 


0000101 


RU 


Are you 


0000110 


SYNC 


Synchronous idle 


0010110 


ERR 


Error 


0010101 


ACK 


Acknowledge 


1111100 


DC1 


(XON) 


0010001 


\ 


Reverse slash 


1011100 


* 


Asterisk 


0101010 



ASCII A CONTROL CODE FUNCTIONS 



Function 


Code 


Start of text 
End of text 

End of transmission 
Enquiry 


Any code 

ETX (EOM), DC 1 (XON), 

ENQ (WRU), or EOT (EOT) 

EOT (EOT) 

ENQ (WRU) 



NOTE — Codes in parentheses are 1963 codes. 
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APPENDIX F (cont) 



ASCII B CONTROL CODE FUNCTIONS 



Function 



Start of text 
End of text 
Response 
Negative response 
Timing select 



Code 



Any code except * or \ 

ETX (EOM) or EOT (EOT) 

NONE (ACK) 

NONE (ACK) 

SOH (SOM) 

NOTE 

When SOM is used as start-of-text, the time- 
out is changed from 5 to 25 seconds. 



NOTE 

Codes in parentheses are 1 963 codes. 



ASCII C CONTROL CODE FUNCTIONS 



Function 



Start of text 
End of text 



Enquiry 
Syn 



Code 



SOH (SOM) or STX (EOA) 

ETX (EOM) or ETB (LEM) 

ACK (RU). NAK (ERR). 

EOT (EOT), or ENQ (WRU) 

ENQ (WRU) 

SYN (SYNC) 



ASCII D CONTROL CODE FUNCTIONS 



Function 



Start of text 
End of text 
Response 

Enquiry 
Syn 



Code 



SOH (SOM) or STX (EOA) 

ETX (EOM) or ETB (LEM) 

ACK (RU), NAK (ERR), 

EOT, DC 1 orDC2 

ENQ (WRU) 

SYN (SYNC) 
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APPENDIX F (cont) 



IBM PTTC/6 TRANSMISSION CONTROL CODES 



Function 


CodeBA8421 


EOT (end of transmission) 


001111 


EOA (end of address — #) 


001011 


EOB (end of block) 


011110 


Positive response-polling (#) 


001011 ' 


Positive response-addressing (.) 


111011 


Positive response-inquiry (#) 


001011 


Negative response-polling (-) 


100000 


Negative response-addressing (-) 


100000 


Positive ACK-error control (.) 


111011 


Negative ACK-error control (-) 


100000 


Upper case 


001110 


Lower case 


111110 



PTTC/6 CONTROL CODE FUNCTIONS 



Function 


Code 


Start of text 


EOA 


End of text 


EOB 


End of transmission 


EOT 


Response 


. (period) or - (hyphen) 


Negative response 


- (hyphen) 


Upper case shift 


U.C. 


Lower case shift 


L.C. 



BAUDOT TRANSMISSION CONTROL CODES 



Graphic 


Code 54321 


M 




11100 


V 




11110 


H 




10100 


S 




00101 


Figures 




11011 


Letters 




11111 



n ai mr»T a A/\niTn/\i ^"fc*"\i-*r" ^i ikiatiaha 

dmuuu i m VsUiv i nuL uul/c rum. i iuimo 



Function 



Start of text 
End of text (read) 
End of text (write) 
Response 



Code 



Any code but B 

H 

H with a flag bit 

V or letters 
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APPENDIX F (cont) 



BAUDOT A CONTROL CODE FUNCTIONS (cont) 



Function 


Code 


Negative response 
Upper case shift 
Lower case shift 
Enquiry 


V 

Figures 
Letters 
Letters 



NOTE 

In addition to the control code sensitivity defined for each adapter, the switched line adap- 
ters are sensitive to a 4-bit end-of-number code ( 1 1 00) when dialing. The EON code is not 
transferred to the 801 Al ACU. 
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APPENDIX G 

TAPE MARKS 



9-CHAIMNEL TAPE MARKS 

The following is an explanation of Burroughs 
9-channel tape marks and is applicable to both 
9-channel clustered and free-standing tape units. 

200- BPI Tape Mark 

This tape mark is a one-character record consisting 
of a 1-bit in tracks 2, 3, and 8 being ON. Three 
character spaces follow the tape mark and then a 
longitudinal parity character is written. 

800-BPI Tape Mark 

The tape mark for 1600-BPI is a special control 
mark, but followed by seven character spaces, and 
then a longitudinal parity character is written. 
There is no CRC (Cyclic Redundancy Check) char- 
acter. 

200-BPI and 800-BPI 

The one-character configuration for both of the 
above densities is the EBCDIC DC3 character 
(0001 0011). 



1600-BPI Tape Mark 

The tape mark for 1600 BPI is a special control 
block consisting of from 64 to 256 flux reversals 
(3200 flux changes per inch — FCI) in tracks 2, 5, 
and 8. Tracks 1, 4, and 7, in any combination, 
may be DC erased or recorded in the manner stated 
for tracks 2, 5, and 8. All combinations shall be 
treated as an EBCDIC DC3 character. 

7-CHANNEL TAPE MARKS 

End-of-Record Mark 

This mark is the last character in a record and is 
coded as 001 1 1 1 (OF). This character is included 
in the longitudinal check character. 

End-of-File Mark 

This mark is written after the record-gap following 
the last record on tape. The mark is two charac- 
ters long and is coded as 001 1 1 1 111111 (0F3F), 
followed by a longitudinal check character. 
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INDEX 



A key, processor, 5-15 

Access time, 2-4 

AD (address) key, processor, 5-15 

Adapters, 

Typewriter B 9350 - local, 8-4 

Remote TWX station/B 9350 Typewriter, 8-4 

Remote TWX station/B 9350 Typewriter - with 

automatic dial-out, 8-5 
Another B 2500 or B 3500, 8-5 
B 2500/B 3500 Adapter with Automatic Dial 

Out, 8-5 
IBM 1050, 8-5 

IBM 1050 — with automatic dial-out, 8-5 
Western Electric Model 35 Teletypewriter, 8-6 
Burroughs Input Display System — direct, 8-6 
Burroughs Input Display System — 

asynchronous, 8-6 
Burroughs Input Display System — 

synchronous, 8-7 
Burroughs Input and Display System — 

direct, 8-7 
Burroughs Input and Display System — 

asynchronous, 8-7 
Burroughs Input and Display System — 

synchronous, 8-8 
Burroughs Input and Display System — 

asynchronous with automatic dial-out, 8-8 
Burroughs Input and Display System — 

synchronous with automatic dial-out, 8-8 
TC 500 Terminal Computer - direct, 8-8 
TC 500 Terminal Computer — asynchronous, 8-8 
B 300/B 500/B 5500, 8-9 
Univac DCT-2000, 8-9 

Univac DCT-2000 - with automatic dial-out, 8-9 
IBM 1030,8-9 

Teletypewriter 83B3 Model 28, 8-10 
Audio, 8-10 
Adapter result descriptor, 8-15 
Adapters for single-line and multiline controls, 

line, 8-3 
Adder, 5-10 
Address controller, 5-3 

*jj™„ ^ :„:<-„ c i 
y-vuuitaa uigiia, j-j 

Address error, 5-4 
Address index, 5-3 
Address memory, 1-6, 3-1 
Addressing memory, 2-4 
Audio response unit, 8-20 

Addressing, 8-22 

Auxiliary cabinet 1 , 8-2 1 



Auxiliary cabinet 2, 8-21 

Main cabinet, 8-21 

Recording medium, 8-21 

Storage unit, 8-21 

System requirements, 8-2 1 

Ten-line module, 8-21 

Two-line module, 8-21 
Auxiliary cabinet, 1-4 
B key, processor, 5-1 5 
Base register, 5-9 
BCL input/output code, 1-5, D-l 
BM key, processor, 5-16 
Buffer empty I/O descriptor, 8-14 
C key, processor, 5-1 5 
Cabinet, 

Auxiliary, 1-4 

Central control and memory base, 1-3 

Central control B, 1-4 

Central system, 1-2 

Memory base B, 1-4, 2-1 

Processor, 1-3 
Card punch, 7-24 

B 9210, 7-24 

B9211 (Model 2), 7-26 

B 9212, 7-28 

B 9213, 7-28 

BCL I/O descriptor, 6-4 

Binary I/O descriptor, 6-4 

Control 1 , 6-3 

Control 2, 6-4 

Control panel, B 9210, 7-25 

Control panel, B 921 1 , 7-27 

Control panel, B 9213, 7-29 

EBCDIC I/O descriptor, 6-4 

I/O descriptors, 6-3 

Result descriptor, 6-5 

Transport system for B 92 1 1 , 7-26 
Card Read, 

BCL I/O descriptor, 6-3 

Binary I/O descriptor, 6-3 

EBCDIC I/O descriptor, 6-3 

Card reader, 7-1 
noun n i 

U J 1 IV, / -i 

B 91 11, 7-2 

B 91 12, 14 

Control, 6-2 

Control panel, B9110, 7-1 

Control panel, B 91 1 1 , 7-3 

I/O descriptors, 6-2 

Result descriptor, 6-3 



one 



INDEX (cont) 



Carriage control tape, line printer, 7-35 
Central control, 1-1, 1-2, 4-1 

And memory base cabinet, 1-3 

And memory base cabinet, memory allocation 
in, 2-1 

B cabinet, 1-4 

Logic flow, 4-1 

Translator, 4-1 
Central processor, 5-1 
Central system cabinets, 1-2 
Central terminal unit, 8-17 
Channel, 

I/O, 6-1 

Result descriptor, 8-14 

Select plugboard, B 91 20 Paper Tape Reader, 7-5 
CL (clear) key, processor, 5-14 
Clock interrupt, 5-5 

Control, 6-10 
Cluster, 7-42, 7-43, 7-48 

Control panel, 7-48 

2x8 Exchange, 6-10 

Load procedure, 7-5 1 

Magnetic tape, 7-52 

Operating instructions, 7-5 1 

Tape leaders, 7-51 

Unload procedure, 7-5 1 
COBOL 

Compiler, 1-15 
Code, 

USASCII internal, 1-5 

BCL input/output, 1-5 

EBCDIC internal, 1-5 
Code translator, B 9926, 7-5 
Code translator, B 9928, 7-32 
Codes, 

Control, 8-20 

Data communications control, F-l 

Translator, paper tape punch, 7-3 1 
Comparison flip-flop, 5-8 
Conditional cancel I/O descriptor, 8-14 
Configuration, system, 1-1 
Console printer, 1-11 

Control, 6-12 

I/O descriptors, 6-13 

Read I/O descriptor, 6-13 

Result descriptor, 6-14 

Write I/O descriptor, 6-13 
Console, teller, 8-18 
Control, 

Adapter, system memory, 6-20 

Card punch, 6-3 

Card reader, 6-2 

Codes, 8-20 



Codes, data communications, F-l 

Console printer, 6-12 

I/O, 6-1 

Data communications multiline, 8-2 

Data communications single-line, 8-1 

Disk file, 6-19,7-55 

Disk file and Systems Memory, 6-20 

Line printer, buffered, 6-7 

Line printer, unbuffered, 6-7 

Lister, 6-18 

Magnetic tape, 6-9, 6-10, 7-35 

Panel, processor, 5-14 

Paper tape, 6-5 

Paper tape punch, 6-6 

Reader Sorter, 6-14, 7-1 0, 7-18 

State interrupt, 5-5 

Terminal unit, 8-15 

Units, data communications, 8-1 
Controller, address, 5-3 
Controls, selectable input/output, 1-3 
Core memory, 1-6, 2-1 

Reserved, 2-3 
CS key, processor, 5-16 
Data communications, 8-1 

Control, 6-24 

Control codes, F-l 

Control units, 8-1 

I/O descriptors, 8-10 

Line adapters, 8-3 

Multiline control, 8-2 

Single-line control, 8-1 

Translation table, E-l 
Data mode, 4-bit, 5-1 
Data mode, 8-bit, 5-1 
Data representation, 1-5 

Data set and common carrier compatibility, 8-19 
Descriptor, 

Adapter result, 8-15 

Buffer empty I/O, 8-14 

Card punch BCL I/O, 6-4 

Card punch binary I/O, 6-4 

Card punch EDCDIC I/O, 6-4 

Card punch result, 6-5 

Card read BCL I/O, 6-3 

Card read binary I/O, 6-3 

Card read EBCDIC I/O, 6-3 

Card reader result, 6-3 

Channel result, 8-14 

Conditional cancel I/O, 8-14 

Console printer I/O, 6-13 

Console printer read I/O, 6-13 

Console printer result, 6-14 

Console printer write I/O, 6-13 
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Disk file check, 6-21 

Disk file read, 6-21 

Disk file result, 6-2 1 

Disk file write I/O, 6-21 

Input request disable I/O, 6-3, 6-4, 6-6, 6-8, 

6-13,6-17,6-19 
Input request enable I/O, 6-3, 6-4, 6-6, 6-8, 

6-13,6-17,6-19 
Line printer result, 6-8 
Lister print I/O, 6-18 
Lister result, 6-19 
Lister slew I/O, 6-19 
Lister space and lister skip I/O, 6-19 
Magnetic tape erase, 6-12 
Magnetic tape read backward I/O, 6-12 
Magnetic tape read forward I/O, 6-1 1 
Magnetic tape result, 6-12 
Magnetic tape rewind, 6-12 
Magnetic tape write I/O, 6-12 
Magnetic tape space forward I/O, 6-12 
Multiline channel result, 8-14 
Paper tape backspace I/O, 6-6 
Paper tape read I/O, 6-5 
Paper tape result, 6-6 
Paper tape rewind I/O, 6-6 
Paper tape space I/O, 6-6 
Paper tape write I/O, 6-6 
Prepare to read address I/O, 8-14 
Printer skip I/O, 6-8 
Printer write I/O, 6-8 
Read to control I/O, 8-12 
Sorter batch count I/O, 6-17 
Sorter demand read I/O, 6-15 
Sorter flow read I/O, 6-16 
Sorter input request disable, I/O, 6-17 
Sorter input request enable I/O, 6-17 
Sorter pocket light I/O, 6-17 
Sorter pocket select I/O, 6-17 
Sorter test I/O, 6-17 
Terminal unit control read I/O, 8-16 
Terminal unit control write I/O, 8-17 
Terminal unit result, 8-14 
Test I/O, 6-3, 6-4, 6-6, 6-8, 6-12, 6-13, 6-17, 

6-19 
Unconditional cancel I/O, 8-14 

\\7-lJ-~ A_ A 1 T //"\ Oil 
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Write to transparent - read to control I/O, 8-14 
Descriptors, 

Card punch I/O, 6-4 

Card reader I/O, 6-2 

Disk file I/O, 6-20, 6-22 

For single-line and multiline controls, I/O, 8-10 

I/O, 1-9, B-l 



Line printer I/O, 6-8 

Lister I/O, 6-18 

Magnetic tape I/O, 6-10 

Multiline result, 8-14 

Paper tape I/O, 6-5 

Reader Sorter I/O, 6-15 

Result, 1-11 

Single-line result, 8-14 

Terminal unit control I/O, 8-16 
Digit keys, processor, 5-16 
Digits, 1-5 

Address, 5-3 
Disk file, 

Check I/O descriptor, 6-21 

Control, 6-20, 7-46 

Electronics unit, B 9371 , 7-44 

Electronics unit control panel, B 937 1 , 7-45 

Exchange, 6-23 

I/O descriptors, 6-20 

Module, B 9372, 7-45 

Read I/O descriptor, 6-21 

Result descriptor, 6-2 1 

Units, 7-43 

Write I/O descriptor, 6-21 
Display panel, processor, 5-12 
Document feeding area, sorter-reader, 7-10 
EBCDIC internal code, 1-5, D-l 
EBCDIC/US ASCII mode flip-flop, 5-8 
Eight-bit data mode, 5-1 
EMERG PULL OFF key, processor, 5-16 
Exchange, 

1 x 2, disk file, 6-21 

2x 10, disk file, 6-21 

4x 10, disk file, 6-21 

4x20, disk file, 6-21 

2x8, magnetic tape — cluster, 6-10 

2x10, magnetic tape — free-standing, 6-10 
Field length, 5-2 
Flip-flop, 

Comparison, 5-8 

EBCDIC/USASCII mode, 5-8 

Interrupt, 5-9 

Normal/control state, 5-9 

Overflow, 5-7 
Floating noint representation. 1-5 
FORTRAN compiler, 1-15 
Four-bit data mode, 5-1 
Index, address, 5-3 
Index register, 5-10 
Input media data flow, 1-9 
Input/output controls, selectable, 1-3 
Input/ output system, 1-9, 6-1 
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Input request disable I/O descriptor, 6-3, 6-4, 6-6, 

6-8,6-13,6-17,6-19 
Input request enable I/O descriptor, 6-3, 6-4, 6-6, 

6-8,6-13,6-17,6-19,8-14,8-17 
Instruction, 

Format, 1-8, 5-2 

Format, 8-digit, 1-8 

Format, syllable, 1-8 

Invalid, 5-5 

List, hardware, A-l 

Privileged, 5-5 

Time-out, 5-5 
Interrupt, 

Clock, 5-5 

Control state, 5-5 

Flip-flop, 5-9 

Normal state, 5-4 

Processor, 1-7 
I/O channel, 6-1 
I/O control, 6-1 
I/O descriptor, 

Buffer empty, 8-14 

Card punch BCL, 6-4 

Card punch binary, 6-4 

Card punch EBCDIC, 6-4 

Card read BCL, 6-3 

Card read binary, 6-3 

Card read EBCDIC, 6-3 

Conditional cancel, 8-14 

Console printer read, 6-13 

Console printer write, 6-13 

Disk file check, 6-21 

Disk file read, 6-21 

Disk file write, 6-21 
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Input request disable, 6-3, 6-4, 6-6, 6-7, 6-8, 

6-13,6-17 
Input request enable, 6-3, 6-4, 6-6, 6-7, 6-8, 

6-13,6-17,8-11,8-17 
Lister print, 6-18 
Lister slew, 6-19 
Lister space and lister skip, 6-19 
Magnetic tape erase, 6-12 
Magnetic tape read backward, 6-12 
Magnetic tape read forward, 6-1 1 
Magnetic tape rewind, 6-12 
Magnetic tape space forward, 6-12 
Magnetic tape write, 6-12 
Paper tape backspace, 6-6 
Paper tape read, 6-5 
Paper tape rewind, 6-6 
Paper tape space, 6-6 
Paper tape write, 6-6 



Prepare to read address, 8-14 

Printer skip, 6-8 

Printer write, 6-8 

Read to control, 8-9 

Sorter batch count, 7-1 1 

Sorter demand read, 6-16 

Sorter flow read, 6-16 

Sorter input request disable, 6-17 

Sorter input request enable, 6-17 

Sorter pocket light, 6-17 

Sorter pocket select, 6-17 

Sorter test, 6-17 

Terminal unit control read, 8-16 

Terminal unit control write, 8-17 

Test, 6-3, 6-4, 6-6, 6-8, 6-12, 6-21, 8-14, 8-17 

Unconditional cancel, 8-14 

Write to control, 8-12 

Write to transparent — read to control, 8-14 
I/O descriptors, 1-9, B-l 

Card punch, 6-4 

Card reader, 6-2 

Console printer, 6-13 

Disk file, 6-20 

Line printer, 6-8 

Lister, 6-] 8 

Magnetic tape, 6-10 

Paper tape, 6-5, 6-6 

ReaderSorter, 6-] 5 

Terminal unit control, 8-15 
I/O operation, invalid, 5-6 
LD (load) key, processor, 5-14 
Leaders, free-standing magnetic tape, 7-46 
Leaders, clustered magnetic tape, 7-5 1 
Limit register, 5-9 
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8-3 

Line printer, 7-35 
B 9240, 7-37 
B 9241, 7-37 
B 9242, 7-38 
B 9243-1, 7-38 
B 9243, 7-39 
B 9243-1, 7-39 
B 9245-1, 7-39 
Carriage control tape, 7-35 
Control, buffered, 6-7 
Control, unbuffered, 6-7 
Control panel, 7-36 
I/O descriptors, 6-8 
Result descriptor, 6-8 

Lister, B 9244-1 tape, 7-39 
Control, 6-18 
Control panel, 7-40 
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I/O descriptors, 6-18 

Print I/O descriptor, 6-18 

Result descriptor, 6-19 

Slew I/O descriptor, 6-19 

Space and lister skip I/O descriptor, 6-19 
Literal specification, 5-3 
Load, 

Function, 5-16 

Normal, 5-16 

Universal, 5-17 
Logic flow, central control, 4-1 
Logical 

Units, processor, 1-7, 5-7 
Magnetic Tape, 7-52 

Control, 6-9 

7-Track Free-standing, 6-10 

9-Track Free-standing, 6-10 

9-Track Cluster, 6-10 

Control characteristics, 7-44 

Controls and exchanges, 7-43 

Erase I/O descriptor, 6-12 

Exchange, 2x8 and 2 x 10, 6-10 

Format, 7-57 

I/O descriptors, 6-10 

Leaders, clustered, 7-51 

Leaders, free-standing, 7-47 

Read backward I/O descriptor, 6-12 

Read forward I/O descriptor, 6-1 1 

Result descriptor, 6-3, 6-12 

Rewind I/O descriptor, 6-12 

Space forward I/O descriptor, 6-12 

Unit, 7-42 

Clustered, 7-47 

Control panel, clustered, 7-48 

Control panel, free-standing, 7-44 

Free-standing, 7-44 

Load procedure, free-standing, 7-46 

Load procedure, clustered, 7-51 

Operating instructions, clustered, 7-5 1 

Operating instructions, free-standing, 7-46 

Types of, 7-43 

Unload procedure, clustered, 7-5 1 

Unload procedure, free-standing, 7-47 

Write I/O descriptor, 6-12 
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Memory, 

Address, 1-6, 3-1 

Addressing, 2-4 

Allocation in memory base B cabinet, 2-2 

Assignment, 3-1 

Assignment limitations, 3-2 

B 9370 system, 7-52 



Base, 2-1 

Base (2-cabinet configuration)^ 2-2 

Base B cabinet, 1-4, 2-1 , 2-2 

Base B cabinet, memory allocation in, 2-2 

Core, 1-1,2-1 

Cycle, 2-4 

Modules, 2-1 

Module configurations, 2-2, 2-3 

Parity, 5-4 

Printer, 7-39 

Read-only, 1-9 

Read/write operations, 2-5 

Request control, 4-1 

Reserved core, 2-3 

Stack, 5-10 

System, 7-52 

System (specifications), 2-3 
MO (time meter off) key, processor, 5-15 
Module, 

Memory, 2-1 

Memory (configuration), 2-2, 2-3 
Multiline channel result descriptor, 8-14 
Multiline result descriptor, 8-14 
Normal 

Control state flip-flop, 5-9 
Normal load, 5-16 
Normal state interrupt, 5-4 
OI (operator interrupt) key, processor, 5-15 
OP key, processor, 5-15 
Operating modes, processor, 5-2 
Operation, general system, 1-13 
Operation, invalid I/O, 5-6 
Operations, memory read/ write, 2-5 
Output media data flow, 1-14 
Overflow flip-flop, 5-7 
PA (program address) key, processor, 5-1 5 
Paper tape, 

Backspace I/O descriptor, 6-6 

Control, 6-5 

I/O descriptors, 6-5 

Punch, B 9220, 7-30 

Punch, channel select plugboard, 7-31 

Punch code translator, 7-32 

Piin^Vi r*r*ntrn1 f\~f\ 

Punch control panel, 7-34 

Read I/O descriptor, 6-5 

Reader, B 9120, 7-4 

Reader channel select plugboard, 7-5 

Reader code translator, 7-5 

Reader control panel, 7-7 

Result descriptor, 6-6 

Rewind I/O descriptor, 6-6 
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Space I/O descriptor, 6-6 

Write I/O descriptor, 6-6 
Parity, memory, 5-4 
Peripheral units, 7-1 

Prepare to read address I/O descriptor, 8-14 
Printer, 

B 9240 line, 7-37 

B 9241 line, 7-37 

B 9242 line, 7-38 

B 9242-1 line, 7-38 

B 9243 line, 7-39 

B 9243-1 line, 7-39 

B 9245-1 line, 7-39 

Carriage control tape, 7-35 

Console, 1-11 

Control panel, 7-3 

Line, 7-35 

Memory, B 9943, 7-39 

Skip I/O descriptor, 6-8 

Write I/O descriptor, 6-8 
Processor, 1-7,5-1 

Cabinet, 1-2 

Console, 5-12 

Control panel, 5-14 

Display panel, 5-12 

Interrupts, 1-7 

Operating modes, 5-2 

Result descriptor, 5-6 
PWR OFF key, processor, 5-16 
PWR ON key, processor, 5-16 
Read I/O descriptor for terminal unit control, 8-16 
READ key, processor, 5-16 
Read-only memory, 1-9 
Read operation, memory, 2-5 
P.e^ister 

Base, 5-9 

Index, 5-10 

Limit, 5-9 
Remote terminal unit, 8-1 8 
Reserved core memory, 2-3 
Result descriptor, 1-1 1, C-l 

Adapter, 8-15 

Card punch, 6-5 

Card reader, 6-3 

Channel, 8-14 

Console printer, 6-1 4 

Disk file/Systems memory control, 6-2 1 

Line printer, 6-8 

Lister, 6-19 

Magnetic tape, 6-12 

Multiline, 8-14 

Multiline channel, 8-14 

Paper tape, 6-6 



Processor, 5-6 

Reader Sorter, 6-17 

Single-line, 8-14 

Terminal unit, 8-17 
SI (single instruction) key, processor, 5-15 
Single-line result descriptors, 8-14 
SKIP key, processor, 5-15 
Reader Sorter, 7-10, 7-18 

B9131,7-10 

B 9132, 7-10 

B 9134-1, 7-18 

Batch count I/O descriptor, 6-17 

Control, 6-14 

Control Panel, B 9131, 7-14 

Control Panel, B 9132, 7-14 

Control Panel, B 9134-1, 7-19 

Demand read I/O descriptor, 6-16 

Divider block, 7-13 

Document feeding area, 7-1 1,7-18 

Document storage racks and mobile carrier, 7-23 

Flow read I/O descriptor, 6-16 

Input request disable I/O descriptor, 6-17 

Input request enable I/O descriptor, 6-17 

Pocket light I/O descriptor, 6-17 

Pocket mechanism, 7-12 

Pocket select I/O descriptor, 6-17 

Read area, 7-11,7-19 

Standard unit, 7-18 

Storage, 7-13 

Test I/O descriptor, 6-17 

Transport and pocket area, 7-12 

Transport and read area, 7-1 1 
Stack, memory, 5-10 
STOP/RUN key, processor, 5-14 
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Configuration, 1-1 

Layout (general), 1-12 

Operation (general), 1-13 
System memory, B 9370, 7-52 

Control adapter, 6-20 

Controls and indicators, 7-53 

Specifications, 7-54 
Tape cluster, 7-47 

Control panel, 7-48 

Load procedure, 7-51 

Operating instructions, 7-5 1 

Tape leaders, 7-51 

Unload procedure, 7-5 1 
Tape lister, B 9244-1, 7-39 

Control panel, 7-40 
Tape, magnetic, 7-52 

Control characteristics, 7-44 

Controls and exchanges, 7-43 
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Format, 7-52 

Leaders, 7-47,7-51 

Write rings, 7-52 
Tape units, magnetic, 7-35 

Clustered, 7-47 

Control panel for clustered, 7-48 

Control panel for free-standing, 7-44 

Free-standing, 7-44 

Operating instructions for clustered, 7-5 1 

Operating instructions for free-standing, 7-46 

Types of, 7-43 
Teller console, 8-15 

TERM (terminate) key, processor, 5-16 
Terminal unit, 

Control, 8-12 

Control I/O descriptors, 8-16 

Control read I/O descriptor, 8-16 

Control write I/O descriptor, 8-17 

Result descriptor, 8-17 
Test I/O descriptor, 6-3, 6-4, 6-6, 6-8, 6-12, 6-13, 

6-17,6-19 



Time, 

Access, 2-4 
Timer, 5-9 
Translator, 1-7 

Central control, 4-1 

Code, 7-5,7-32 

Paper tape punch code, 7-32 

Paper tape reader code, 7-5 
Typewriter inquiry station, B 9350, 8-19 
Unconditional cancel I/O descriptor, 8-14 
Universal load, 5-17 
USASCII-8 internal code, 1-5, D-l 
Weights of system components, 1-4 
WR (write) key, processor, 5-15 
Write, 

I/O descriptor for terminal unit control, 8-17 

Operation, memory, 2-5 

To control I/O descriptor, 8-12 

To transparent — read to control I/O descriptor 
8-14 

Write rings, 7-52 
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